Effect of increased screen time on eyes during

COVID-19 pandemic

Richa Agarwal’, Alka Tripathi’, Imran Ahmed Khan? Mohit Agarwal?

Department of Ophthalmology, All India Institute of Medical Sciences, Gorakhpur, 2Department of Community Medicine, BRD
Medical College, Gorakhpur, *Consultant, Department of Paediatrics, Kilkari Child Care, Gorakhpur, India

ABSTRACT

Purpose: The objective of the study was to assess the effect of increased screen time on ocular health during the coronavirus
disease (COVID-19) crisis. Materials and Method: An online pretested, self-reported questionnaire with relevant details was
generated through Google form and sent to participants. Chi-square or Fisher’s exact test was used to investigate the associations
between the qualitative variables. The associated risk factors of number and frequency of ocular health problems were analysed
by univariate and multivariate logistic regression. Result: A total of 435 responses were considered where 48.5% (N = 211) were
female participants and 51.5% (N = 224) were male. Average age of the participants was 35 years. 89% of the participants reported
an increase in the screen time during the during the lockdown period. Younger age group reported to have greater screen time
than the older participants (p = 0.001) and hence experienced more symptoms of digital eye strain (DES) (p = 0.003). The most
common symptoms associated with digital eye strain in our study were eyestrain 52.8% (N = 230) and headache 31.3% (N = 136). In
total, 81.37% (354/435) of participants had experienced at least one symptom related to digital screen usage. Conclusion: DES is
non-vision-threatening but discomfort caused due to it can have implications on overall physical, mental, and social well-being. The
study highlights the increase in digital screen time during the pandemic and the resultant eye strain. There is need of spreading
awareness regarding the adverse effects of digital device use and the preventive measures to safeguard our ocular health.
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Introduction

Digital eye strain or computer vision syndrome are interchangeable
terms and involve a spectrum of ocular and non-ocular
symptoms among the users of visual display units.! Ocular
symptoms include tearing, tired eyes, blurred vision, burning
sensation, redness and double vision while non-ocular symptoms
include neck pain, general fatigue, headache, and back pain. The
prevalence of symptoms due to digital eye strain ranges from 25
to 93%, as reported in different studies.” These symptoms can
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be further aggravated by improper lighting conditions.”! These
days, many of us have jobs that require us to stare at computer
screens for hours at a time. That can put a real strain on our eyes.
Working adults aren’t the only ones affected. Kids who stare at
smartphones or use computers can have issues, too, especially
if the lighting and their posture are less than ideal.

The COVID-19 pandemic has caused widespread restriction in
outdoor activities causing a lot of inconvenience for everyone.
As a result, people across the world are using alternative ways for
both work and leisure. Closure of offices and workplaces make
the people work from home, attending online meetings, and
video conferences resulting in increase in screen time. To avoid
gatherings and maintaining social distance, multiple webinars are
being organized. Limitation of outdoor activities has also led
people to look for alternative ways of entertainment at home
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like video games, television, and online streaming platforms.
Inability to connect and physically interact with people has led to
an increase in the usage of smart phones or other digital screen
for social media, video calling, and online shopping. There has
been a complete closure of schools and colleges and students
are given alternative resources which are mostly online. These
lifestyle changes ate creating havoc in terms of deteriorating
mental as well as physical health of people.l*”!

India has crossed massive target of 100 crores vaccination and
life of people has started coming back to track.®! With gradual
opening of schools and offices the online burden is slowly
decreasing but still majority of population have adapted to this
modern way of living at the cost of their health. This online
survey mainly focuses on how this COVID-19 crisis has affected
the ocular health and will also give an insight on the awareness
regarding DES. The aim of the study was to assess the effect
of increased screen time on ocular health of people during the
COVID-19 crisis.

Material and Methods

It was an online-based cross-sectional survey aimed at individuals
above 18 years of age who used digital device and could
understand the purpose of survey as written in English language
and willing to give consent to participate in the survey. Exclusion
criteria included participants having congenital eye disease, or
with history of previous eye trauma. Snow ball technique/
chain sampling technique (non-probability technique) where
existing study subjects recruit future subjects from among
their acquaintances was used. The study was approved by the
institutional ethics committee, and a written informed consent
was obtained from all the participants. An online self-reported
questionnaire with relevant details using Google forms was
circulated through various online platforms such as email,
WhatsApp, and other social media accounts to different known
contacts of the investigators throughout the country. Different
demographics of people were targeted so as to get a sample
representative of each of the subgroups — students, medical
and paramedical staff, nonmedical working professionals, and
others. They were all further encouraged to send the form
forward to their various known contacts. All the responses
received within the time frame of 1 month were included in the
study. The self-reported questionnaire consisted of following
details- general introduction briefing the purpose of the survey,
consent to participate, socio-demographic details, information
relevant to reason for increased screen time, number of hours
spent on digital screen, information relevant to common
complaints faced, and measures taken to overcome strain.
Only completed questionnaires were considered for the study.
Data collected from the survey forms were analysed using
SPSS software version 13. Pearson’s correlation was used to
find the association between variables. Chi-square or Fisher’s
exact test was used to investigate the associations between the
qualitative variables. The associated risk factors of number and
frequency of ocular health problems were analysed by univariate
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and multivariate logistic regression. A value of P < 0.05 was
considered significant.

Results

Demographic profile— A total of 550 responses were received from
May to June 2021 out of which 435 responses were considered
for analysis. Age of the participants who took the survey ranged
from 18 to 79 years with a mean age of 35 years. There were
211 (48.5%) females and 224 (51.5%) males who participated in
the survey. The demographic details of all the participants are
given in Table 1.

Clinical profile — The participants were asked about their
pre-existing ocular conditions. 412 (94.7%) participants had no
history of medications/surgery for any eye problem and out of
the remaining 23 respondents, 8 had undergone LASIK and 4 had
cataract surgery. 61 participants had history of ocular allergy. Out
of 435 participants, 243 wear glasses and 45 use contact lenses.

Digital screen Usage — Screen time had increased during the
lockdown petiod for 387 (89%) patticipants. Majority (275/435)
of the participants spent 2—6 hours on screen per day. For
117 (26.9%) participants screen time had increased for more than
6 hours and only 43 (9.9%) participants were using the digital
screen for less than 2 hours and around 79 (18.2%) were spending
time continuously on screen. [Table 2] There was a tendency of
younger age group to spend greater time with gadgets than the
older participants (p = 0.001).

Viewing distance for digital screen was 25—40 cm for maximum
participants (255/435), and only 70 (16.1%) used digital screen at
a distance less than 25 cm. Smart phone was the most frequently
used digital screen among the participants. 394 (90%) participants
used smart phone and 259 (59.5%) participants used more than
one device. [Table 3].

Table 1: Demographic details

Demographic details Number of participants
Gender

Male 224

Female 211
Age

18-25 yrs 82

25-45 yrs 305

>45 yrs 48
Marital status

Martied 309

Single/separated/widowed 126
Living with family

Yes 376

No 89
Occupation

Students 43

Medical profession 8

Non-medical 355

Unemployed 29
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The increased screen time was mainly because of increased work
online 75.6% (329), social media (54.5%) (237), online classes or
education related 44.1% (192) and for entertainment 35.4% (154).
Other reason for increased screen time included using video
calling and online shopping. [Table 4].

Ocular complaints: Common ocular complaints after screen use
reported by the participants were eye pain/fatigue (52.8%),
headache (31.3%) and dry eyes/frequent blinking (19.7%).
Non-ocular complaints registered wetre backache/neck
pain (26.7%), dizziness, and vertigo (3.4%). On an average
2.3+-1.5 symptoms were reported by the participants. In total,
81.37% (354/435) of participants have experienced at least one
symptom related to digital screen usage. [Figure 1].

42.9% of the participants reported that the symptoms occurred
often (either daily or 2-3 times a week), and 38.2% had symptoms
occasionally (once in 1 or 2 weeks). [Figure 2] Majority (52.8%)
of the participants did not have similar complaints in the past
after using the digital screen. It is only after the increased screen
time that occurred during the pandemic. The participants
who had similar problem in the past reported a significant

Table 2: Digital screen usage

Number of participants

Hours spent on screen

<2h 43

2-4h 155

4-6h 120

>6h 117
Screen usage

Continuous 79

Interrupted 356

Table 3: Digital device used (Screen used)

Number of participants

Digital device
Smart phone 394
Desktop 73
Laptop 170
Tablet/iPad 68
T.V. 154
Multiple screen 259

Table 4: Reason for increased screen time

Number of participants

Reason for increased screen time

Webinars 185
Online shopping 97
Online streaming platforms 106
Social media 237
Assisting kids in online classes 95
Work from home 103
Online meetings/video conferencing 130/96
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increase in number and frequency of symptoms during the
pandemic (p = 0.00). Aggravated problems during pandemic were
due to increased screen time according to 93.4% and were due
to non-availability of medical care for 6.6% of the participants.

The correlation of increased screen time and number of
symptoms were statistically significant (p = 0.00). There was
positive correlation of number and frequency of symptoms
with usage of multiple screens (p = 0.002), the time spent on
digital screen (p = 0.00), and continuous screen time (p = 0.00).
Increasing age had a negative correlation to number and
frequency of symptoms. (p = 0.003).

Awareness: 354 (81.4%) of the participants were aware that
increased screen time can cause harm to the eyes. Participants
wete also asked about if and what are the precautions/measures
taken while using digital screen. 199 (45.7%) of the participants
took some or the other precautions/measures while using screen
in the form of antiglare glasses, screen filters, increasing the room
illumination, and decreasing the screen brightness. The survey
also asked about the remedial measures taken for the problems.
38.6% of the participants took break in between the screen
time, 32.9% closed their eyes for a few seconds in between the
screen time, 22.3% increased the blinking frequency, and 22.3%
change focus from near to distance. 66 (15.2%) participants
also used medications in the form of lubricating eye drops for
their symptoms.

Discussion

COVID-19 pandemic has had an impact on physical as well
as mental health of worldwide population. With a very high
infectivity and mortality rate, it has hampered the normal
functioning of the world, almost bringing a halt in everybody’s
life. Home confinement during the pandemic has had a
negative impact on the lifestyle in terms of psychosocial stress,
decreased quantity as well as quality of sleep, weight issues,
and many more.!”! According to this survey, around 89% of
the participants had an increase in the screen time during the
pandemic which is higher than found in study by Colley 7 a/"!

Number of study population

u Pre covid = Post covid

Figure 1: Symptoms of digital eye strain experienced by the study
population in pre- and post-COVID-19 period
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= Often
® Occasionally

= Never

Figure 2: Frequency of symptoms of digital eye strain experienced
by the study population

where over 50% of adults had increased their screen time on
at least two different devices during the pandemic. However,
a study conducted in China by Hu Z e a/!"¥ found that about
70% of 1033 participants spent more time looking at screens
after the pandemic.

Digital eye strain as seen in this survey is directly related to the
time spent on digital screen. 26.9% of the participants spent
greater than 6 hours while 63% spent 2—6 hours on screen. The
correlation of increased screen time and number of symptoms
was found to be statistically significant (p = 0.00) as also found
in the study by Gammoh Y ¢# a/!"! DES was also mote in
those who have continuous screen time than those who take
break in between (p = 0.00). This association could be due to
accommodation lag on prolonged digital usage as reported by
various researchers.'*""! Use of multiple devices (dual or triple
screening) is related to increase in DES symptoms as found
in our study (P = 0.002). This is similar to 2016 Digital Eye
Strain report where individuals using two or more devices
simultaneously as compared to those using just one device at
a time had prevalence of DES 75% and 53%, respectively.!'”
Indian Academy of Paediatrics as well as WHO recommends
no screen exposure for children less than 2 years of age and in
2 to 5 years’ age group screen time should not exceed 1 hour.
For older children and adolescents no cut off limit is given but
one has to balance screen time with other physical activites.”'®l

In total, 81.37% (354/435) of participants have expetienced at
least one symptom related to digital screen usage. This is similar
to the prevalence reported by previous studies.'”*”! On an average,
2.3+-1.5 symptoms were reported by the participants.

The most common symptom reported in our study was eye
pain/strain affecting 52.8% of the participants. This is at pat
with prevalence of eye pain reported in various other studies,
rather one of the most common computer-associated ocular
complaints is asthenopia, experienced by an estimated 55% to
81% of digital device users.?'*? Eye pain occurs due to increased
accommodative effort putting undue strain on intraocular
muscles without adequate relaxation at the viewing distance
of digital devices.”! Headache was second common symptom
reported in our survey with a prevalence of 31.3%. Headache
could also be a part of eye strain or uncorrected refractive error.
Prevalence of headache was similar to as reported by R. Talwar
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et alP In this survey, younger age group, unemployed and
those not married or not living with family tend to spend more
time on screen and hence suffer more from DES. The student
population is considerably more symptomatic, and this can be
attributed to the abrupt increase in screen time of students due
to online classes and e-learning modules during the pandemic.
The findings ate similar to study by Badti ez /! where average
time spent on social media by students was 5.2 h per day. M.
Dubey ¢ al”! concluded that 68% of adolescents have screen
time for more than 2 hours. DES was also seen more commonly
in participants who had similar complaints in the past and those
with allergic eye disease (p = 0.00). Surprisingly, contact lens
use was not associated with DES and hence not the risk factor

which is similar to the results of a recently published survey.?

81.4% of the participants were aware that increased screen
time can cause harm to the eyes however only 45.7% of the
participants took some or the other precautions/measures
while using screen. The association between DES and use
of precautions/measures was not found to be statistically
significant (p = 0.08). M Rosenfield ¢7 a/" found limited evidence
to support use of blue-blocking filters as a clinical treatment for
DES. Similar findings by B. Redondo e /P found no effect
of blue-blocking filters on accommodative dynamics or visual
symptomatology. The AAO.®! does not recommend any special
eyewear for digital eye strain till date. Ergonomic tips such as
keeping screen at an arm’s length distance, taking care of glare,
defying dry eyes, taking frequent breaks from screen, adjusting
environmental illumination, and increasing contrast of digital
device has been emphasized.P*’" The primary care physicians
can play a pivotal role in creating awareness regarding ergonomic
practices among the community. They can counsel the parents in
developing digital etiquettes and also playing a role model for their
kids. G Catdona ¢7 a/P? suggested frequent breaks and blinking
awareness training for visual display terminal users requiring
prolonged periods of visually demanding dynamic computer
play or work. M Hirayama ¢# a/.? recommended use of desktop
humidifier for relief of ocular dryness and improvement of tear
stability. Artificial tear drops can be used to combat DES in
sevete cases as also found in our study (p = 0.00).”" The use of
lubricants might be more essential in challenging environments
with extremely high temperatures and low relative humidity levels
as in India and this aspect needs more research.

The results of this study can be generalized to the Indian
population during this COVID-19 lockdown period as the
participants were from all over India and also gender distribution
in our study was almost equal which makes it unique. Our
study caters >18 years’ age group which is backbone of our
employment, education, and social infrastructure. This study
provides data on prevalence of eyestrain in this vulnerable age
group which has tremendously increased during the pandemic,
and will therefore help clinicians to understand the gravity of
this emerging health threat.” Howevet, the limitations of this
study include those related to questionnaire studies: (i) recall
bias, (i) dishonest answers and interpretation issues, (iif) Online
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platform could confine the survey to educated people, (iv)
Refractory error and other ocular surface disorders could not
be objectively assessed.

Take home message — The recommendations from this
study include: (i) screen time should be reduced to less than
4 hours per day with adequate breaks in between (20—20-20
rule). Adequate breaks during screen time can be ensured by
putting an alarm for every 20 min, also there are certain apps

which remind you of the same at fixed intervals.®

! Voluntary
forceful blinking during screen time should be encouraged,
which squeezes the Meibomian glands to secrete the lipid layer
of the tear film. (i) People should cut their other screen-related
activities like social media, internet, video games and television
to compensate for the screen time spent on work or studies. (iii)
All teaching institutions should strictly comply with the ‘Pragyata’
guidelines chalked out for digital education by HRD Minister of
India.P”* Tt is useful for a diverse set of stakeholders including
school heads, teachers, parents, teacher educators, and students.
Podcasts and audiobooks are an alternative option for online
education and whenever possible, these can be used to reduce
digital eye strain. (iv) Use of ergonomic practices should be
encouraged. A preservative-free artificial tear preparation can
also be recommended. The primary care physicians commonly
encounter patients presenting with symptoms of asthenopia and
headache in routine clinic. Before opting for an ophthalmology
opinion they can inquire about screen habits and counsel for
ergonomic practices. This approach can be saviour in terms of
both time and money for the patient. Those not getting relief
could be send for ophthalmological assessment in subsequent
visits. Younger age group, unemployed and those not married or
living alone must look out for other productive activities to avoid
excessive screen time. Indoor games, reading books, physical
exercises including yoga and meditation should be practised for
overall betterment of an individual.

Conclusion

This study highlights the increase in digital screen time during
the pandemic and the resultant eye strain. The study includes all
age group with almost equal gender distribution thus the results
can be generalised to the Indian population. It is understandable
that for many people it is difficult to reduce the overall screen
time during this pandemic. Gradual increase in screen time can
be a suitable option than abrupt changes. This will give the eyes
an adaption time and might suffer less harm. There is need of
spreading awatreness regarding the adverse effects of digital
device use and the preventive measures to safeguard our ocular
health. No screen usage guidelines are there for adults till date
thus our study strongly recommends that guidelines should
be formulated and strictly imposed. It is also responsibility of
parents to guide their children by becoming role model as well
as emphasize digital etiquette. DES is non vision-threatening
but discomfort caused due to it is gruesome in majority of
population. With joint efforts of parents, policymakers, teachers,
and health workers this DES pandemic could be superseded.
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Key points

* Almost 89% of the participants had an increase in the screen
time during the pandemic

e Use of multiple devices (dual or triple screening) increases
DES symptoms as found in our study (P = 0.002)

*  Younger age group, unemployed and those not married or
living alone suffer more from DES

* DES was a seen more commonly in participants who had
similar complaints in the past and those with allergic eye
disease (p = 0.00).

e Contact lens use was not associated with DES.
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