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Purpose: The purpose of this study is to observe pattern of digital device use and the various ocular, 
visual and systemic symptoms associated with them during the lockdown period of the novel coronavirus 
disease  (COVID‑19) pandemic. Methods: Two hundred and thirty‑three volunteers were included in 
web‑based open e‑survey. The survey was designed on the ‘Survey Monkey’ website and distributed through 
social media platform. The information was collected regarding hours and numbers of digital devices along 
with numbers of digital activities carried out during the pandemic. A pretested symptom questionnaire was 
also included regarding ocular, visual and systemic symptoms before and during lockdown. The statistical 
analysis was carried out using Statistical Package of Social Science software. Results: During the pandemic, 
most of the respondents were engaged in more than two digital activities  (73.81%) over more than two 
digital devices (48.50%) for more than six days (65.66%). Maximum respondents were mobile users (97.85%) 
spending major time on social media  (89.70%). Symptoms including watering eyes  (P  =  0.000), dry 
eyes (P = 0.000), shoulder pain (P = 0.020), back pain (P = 0.003) and headache (P = 0.043) showed positive 
correlation with hours of digital device use per day during lockdown, while itching eyes (P = 0.036) and pain 
behind eyes (P = 0.025) were the major symptoms in those engaged in a greater number of digital activities. 
Moreover, red eyes (P = 0.040) were more prominent in respondents using multiple devices for a greater 
number of hours. Conclusion: A big jump in digital activities on multiple digital devices was seen during 
lockdown which are more prone to ocular symptoms. Acceleration of ocular and systemic symptoms was 
particular with rise in time spending on digital devices.
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Nationwide lockdown was implemented by government of 
India as preventive measures by restricting people’s movement 
after outbreak of the novel coronavirus disease  (COVID‑19) 
declared by the World Health Organization (WHO).[1,2] Due to 
the pandemic, there was stay at home confinement[3] with many 
unprecedented changes such as insomnia,[2,4] depression,[5] 
stress,[3,6] anxiety,[3,4] increase in indoor activities and excessive 
screen time.[4,7]

Video display unit (VDU) including digital and electronic 
devices’ use has increased exponentially as a part of our daily 
life routine.[7‑12] Viewing or using anything with a screen, 
including computer, television (TV), video games and digital 
versatile disc, is defined as screen time.[11] In the pre‑pandemic 
era, a United Kingdom study estimated 4 h and 45 min of digital 
media use,[10] whereas 5 or more hours were spent on digital 
devices by two‑third of the United States of American adults 
aged 30–49 years. Moreover, 68% computer use and 54% online 

activities were reported by the age of 3 years in a multinational 
European study.[13] Simultaneous use of two or more devices 
was found to be done by 87% of 20–29 years of individuals for 
social media and multitasking.[10]

As per American Optometric Association, an array of eye 
and vision‑related problems develop with as little as 2 h/day 
of continuous digital device use and referred as digital eye 
strain.[14] A constellation of various ocular symptoms was 
evident with use of the VDU which is grouped under ‘computer 
vision syndrome’,[15‑18] including eyestrain, watering eyes, 
headache, tired eyes, burning sensation, red eyes, irritation, 
dry eye, foreign body sensation, blurred vision at near and 
double vision.[7,10,16‑36] Moreover, musculoskeletal symptoms 
such as shoulder pain, neck pain, back pain and wrist pain are 
also prevalent in VDU users.[23,37,38]

Although an increase prevalence of digital eye strain was 
noted in the pandemic era among children, it was fully subjective 
given by their parents.[39] Although adults above 18 showed a 
deterioration of their ocular health by involving themselves in 
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multiple digital activities,[14] different types of digital devices 
were not taken into consideration. Also, there lack an evidence of 
musculoskeletal symptoms getting affected by digital device use 
along with the ocular symptoms which is of utmost importance. 
In the view of above facts, this study aimed at finding the pattern 
of digital device use and the various ocular, visual and systemic 
symptoms associated with them during lockdown.

Methods
The study targeted the individuals between 15 and 30 years 
of age. Individuals having positive ocular history  (retinal 
problems, glaucoma, ocular surgery, contact lens users) were 
excluded along with those who were wearing old  (>1 year) 
spectacle correction  (Rx). Required sample size of 240 
was calculated with formula 4 pq/d2  (P  =  87%, d was 5% of 
prevalence).

Only fully completed responses were included. Repeated 
and duplicate responses were identified and excluded. 
Similarly, the incomplete data were not taken into consideration 
for further analysis. A total of 300 respondents completed the 
survey of which 233 respondents were included according 
to inclusion and exclusion criteria (13 = with positive ocular 
history, 10  =  older spectacle Rx, 15  =  duplicate responses, 
29 = incomplete responses).

The e‑survey was designed on Survey Monkey App (https://
www.surveymonkey.com/) comprising four sections: 
demographic data, ocular health information, digital device 
usage during the lockdown followed by last two pages of a 
pretested six‑point questionnaire of ocular, visual and systemic 
symptoms before and during lockdown [Fig. 1].[30] The study 
was approved by institutional ethics committee which adhered 
to the tents of the Declaration of Helsinki and distributed on 
social platforms (Facebook, WhatsApp, Instagram) among the 
targeted individuals. All the respondents were encouraged 
to forward the e‑survey. Respondents were given short idea 
about the study in the disclaimer along with the assurance of 
their confidentiality.

The data of all the respondents were exported from Survey 
Monkey website in Excel form. The respondents were divided 
into groups depending on hours of digital device used (0 <2 h, 
2–<4 h, 4–<6 h, >6 h), number of digital devices used  (one 
device, two devices, more than two devices) and number of 
digital activities done (one activity, two activities, more than 
two activities) for the further analysis.

Statistical analysis
Mean ± standard deviation were used for distribution of all the 
continuous variables. One‑way analysis of variance (ANOVA) 
was performed to find the difference between the symptom 
scores along with the hours of digital device use before and 
during lockdown including the comparison of the total and 
individual symptoms score with number of digital devices used 
and number of digital activities carried out during lockdown 
with the significant value of P < 0.005. A dependent sample 
t‑test was conducted to compare individual and total symptoms 
score before and during lockdown. Correlation among different 
variables was found using the Pearson correlation test. All 
the data were analysed using the statistical tools in Statistical 
Package of Social Science (SPSS version 14).

Results
The descriptive analysis of the respondents is depicted in 
Table 1 along with mean age and gender [Table 1].

All ocular symptom scores including watering eyes, dry 
eyes, itching eyes, pain behind eyes, aching eyes, tired eyes 
and red eyes showed a significant difference during lockdown 
with P <  0.0001 and sore eyes with P =  0.001. Also, visual 
symptom scores like blurred vision (P < 0.0001) and double 
vision (P = 0.014) along with systemic symptom comprising 
shoulder pain  (P  < 0.0001), neck pain  (P  < 0.0001) and back 
pain (P < 0.0001) scores differed during lockdown as compared 
to pre‑lockdown scores [Fig. 1].

Those using digital devices for more than 6  h showed 
a marked increase in the symptom scores, including 
watering eyes  (P  <  0.0005), dry eyes  (P  <  0.0005), red 
eyes (P = 0.006), shoulder pain (P = 0.038), back pain (P = 0.003), 
headache  (P  =  0.030) and total symptoms score  (P  =  0.009) 
during the lockdown [Table 2].

Positive correlation was established between symptom 
scores comprising watering eyes  (r  =  0.23, P =  0.000), dry 
eyes (r = 0.33, P = 0.000), shoulder pain (r = 0.15, P = 0.020), back 

Table 1: Descriptive analysis

Parameters Particulars

Age [M±SD] 22.52±4 years

Gender [n (%)]

Male 107 (45.92%)

Female 126 (54.07%)

Occupation [n (%)]

Students 137 (58.79%)

Health professionals 46 (19.74%)

IT professionals 26 (11.15%)

Self‑employed 24 (10.30%)

Hours of digital devices use [n (%)]

Before lockdown

0‑<2 h 11 (4.72%)

2‑<4 h 109 (46.78%)

4‑<6 h 84 (36.05%)

>6 h 29 (12.44%)

During lockdown

0‑<2 h 0 (0%)

2‑<4 h 15 (6.43%)

4‑<6 h 65 (27.89%)

>6 h 153 (65.66%)

Number of digital device use during 
lockdown [n (%)]

1 device 34 (14.59%)

2 devices 86 (36.90%)

>2 devices 113 (48.49%)

Number of digital activities during 
lockdown [n (%)]

1 activity 16 (6.86%)

2 activities 42 (18.02%)
>2 activities 175 (75.10%)
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pain (r = 0.196, P = 0.003) and headache (r = 0.132, P = 0.043) 
and hours of digital device use during lockdown, whereas 
with increase in number of digital activities there was rise in 
symptoms like itching eyes (r = 0.13, P = 0.036), pain behind 
eyes (r = 0.14, 0.025) and aching eyes (r = 0.18, P = 0.005). Also, red 
eyes symptom score was found to increase with both increased 
use of number of digital devices (r = 0.13, P = 0.040) and hours of 
digital device use per day during lockdown (r = 0.20, P = 0.001). 
Similarly, total symptom score during lockdown was more 
with hours of digital device use (r = 0.15, P = 0.020) along with 
increase in number of digital activities (r = 0.18, P = 0.009). On 
the contrary, neck pain (r = ‑ 0.14, P = 0.030) symptom score 

had a negative correlation with number of digital devices use 
during lockdown.

We observed that during pandemic, 89.70% respondents 
spend their time on social media following netsurfing, 
E‑reading, gaming, TV serials and office work. This study 
also reported that 97.85% respondents spent time on mobile, 
70.82% respondents used TV, 61.80% laptop/computer, 6.81% 
tablet and 3% PlayStation. Moreover, Figs. 2 and 3 show the 
percentage of digital device usage according to number of 
digital device and activities, respectively.

Discussion
An increase in digital device use with influence on health in 
adults or college students is evident in past few years[35,40,41] 
in pre‑pandemic situation. Studies by John et  al.[35]   and 
Gauri et  al.[30]   observed that individuals spent 6 hours/day 
on an average on computers. Sixty per cent Americans were 
habituated using digital devices for 5 or more hours/day with 
70% of Americans multitasking with more than two devices.[12] 
Likewise, after the advent of the novel coronavirus, a shift of 
social and professional activities to a web‑based platform has 
shown sudden increase in digital device usage along with 
overall number of screen time logged per day.[14] A remarkable 
increase in amount of digital device use from 3.9 ± 1.9 h to 5 
or more hours was evident during lockdown among children 
as well as adults, respectively.[14,39] A similar pattern of digital 
device use was observed in our study with respondents 
spending more than 6 h on digital devices during lockdown 
as compared to pre‑lockdown situation.

Mobile continued to be the most used digital device among 
all age groups during pre‑lockdown[31,36,42] as well as in lockdown 
scenario[39]  which was also noticed in this study. Even though a 
pandemic study included types and number of digital devices 
among children,[39] there lack an evidence of such information 
among the adult population which added on value to this study. 
Recent study established use of multiple devices for online 
classes by 20.3% of children.[39] Comparatively, our study found 
higher amount of percentage of individuals  (48% using two 
digital devices followed by 37% >two devices) with 75% of total 
individuals engaging themselves in multiple digital activities.

Analysis on symptomology depicted that watering eyes, 
dry eyes and red eyes were the common ocular complaints 
in respondents spending more than 6 h on the digital devices 
along with systemic symptoms comprising shoulder pain, back 
pain and headache. Nearly similar pattern of symptoms was 
demonstrated in study conducted in North Indian population 
where individual spending more than 4 hours on digital devices 
were found to have severe dry eyes.[26] Adding on more, people 
experienced back pain and neck pain with spending 5 or more 
hours using digital devices[12] and pain and blurred vision 
using 20 min of iPad and computer.[18] Another study found 
that various ocular symptoms were being accelerated with 5 h 
of digital work; eyestrain and headache being most common 
complaints.[21] such comparisons were missing in recent studies 
conducted during pandemic.

Headache[14,39] and itching[39] were declared as commonly 
experienced symptoms with higher amount of digital device 
use during lockdown. Moreover, different pre‑lockdown 
studies showed different set of symptoms regarding digital 

Figure 2: Percentage of number of digital devices used during lockdown

Figure 1: Percentage of symptoms experienced before and during 
lockdown

Figure 3: Percentage of digital activities used during lockdown
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Contd...

Table 2: Comparison between symptom score and hours of digital device use per day during lockdown

Hours of digital device use n Mean±SD F P

Total symptom score during 
lockdown

2‑>4 h/day 15 9.73±4.14 4.774 0.009

4‑<6 h/day 65 10.06±6.86

>6 h/day 153 12.92±7.05

Total 233 11.91±6.97

Ocular symptoms

Watering eyes score during 
lockdown

2‑>4 h/day 15 0.66±1.04 8.732 0.000

4‑<6 h/day 65 0.52±0.83

>6 h/day 153 1.07±0.93

Total 233 0.89±0.94

Dry eyes score during 
lockdown

2‑>4 h/day 15 0.46±0.51 14.451 0.000

4‑<6 h/day 65 0.80±0.79

>6 h/day 153 1.38±0.96

Total 233 1.16±0.95

Itching eyes score during 
lockdown

2‑>4 h/day 15 0.33±0.61 0.634 0.531

4‑<6 h/day 65 0.64±0.95

>6 h/day 153 0.56±1.01

Total 233 0.57±0.97

Pain behind eyes score 
during lockdown

2‑>4 h/day 15 0.66±0.97 1.290 0.277

4‑<6 h/day 65 0.44±0.79

>6 h/day 153 0.34±0.78

Total 233 0.39±0.79

Aching eyes score during 
lockdown

2‑>4 h/day 15 0.53±0.74 0.010 0.991

4‑6 h/day 65 0.52±0.88

>6 h/day 153 0.50±0.82

Total 233 0.51±0.83

Sore eyes score during 
lockdown

2‑>4 h/day 15 0.13±0.51 0.195 0.823

4‑<6 h/day 65 0.15±0.56

>6 h/day 153 0.20±0.65

Total 233 0.18±0.61

Tired eyes score during 
lockdown

2‑>4 h/day 15 1.66±0.72 0.008 0.992

4‑6 h/day 65 1.66±0.94

>6 h/day 153 1.64±0.92

Total 233 1.65±0.91

Red eyes score during 
lockdown

2‑>4 h/day 15 0.06±0.25 5.237 0.006

4‑<6 h/day 65 0.40±0.86

>6 h/day 153 0.71±0.97

Total 233 0.58±0.92

Visual symptoms

Blurred vision score during 
lockdown

2‑>4 h/day 15 0.33±0.61 0.063 0.939

4‑<6 h/day 65 0.40±0.82

>6 h/day 153 0.36±0.78

Total 233 0.37±0.78

Double vision score during 
lockdown

2‑>4 h/day 15 0.00±0.00 0.477 0.621

4‑<6 h/day 65 0.10±0.40

>6 h/day 153 0.08±0.39

Total 233 0.08±0.38

Systemic symptoms

Shoulder pain score during 
lockdown

2‑>4 h/day 15 0.86±0.91 3.316 0.038

4‑<6 h/day 65 0.83±1.11

>6 h/day 153 1.20±1.03

Total 233 1.08±1.05
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device use. Eyestrain, irritation, eye fatigue, blurred vision, 
burning sensation and dry eyes were typical ocular symptoms 
in computer users. On the other hand, non‑ocular symptoms 
such as neck pain, back pain, headache and shoulder pain 
were prominent in VDU users.[15] However, the commonest 
symptoms in VDU users were related to eyes. Various 
symptoms including eyestrain, blurred vision, diplopia and 
dry eye were experienced by 64–90% of computer users after 
prolonged computer use,[17] while a greater prevalence of dry eye 
symptoms was seen during computer operation. A New York 
study reported that symptoms after sustained computer use 
were significantly worse during the task, especially blurred 
vision.[43] Similarly, in present study, watering eyes and dry 
eyes were more prominent in those spending longer hours 
on digital devices. In addition to ocular symptoms, systemic 
symptoms like shoulder pain, back pain and headache showed 
significant increase with hours of digital device use. Specifically, 
symptoms like watering eyes, dry eyes, shoulder pain, back pain 
and headache showed marked increase with increased use of 
digital devices in this study. Where other studies found positive 
association of neck pain with using multiple digital devices,[7] 
our study reported neck pain to be decreased with number of 
digital device use. However, the reason for this is unknown.

Respondents experiencing red eyes are more likely to get 
affected by performing more than two activities according to this 
study. Symptoms including itching eyes, pain behind eyes and 
aching eyes were significantly increased with a greater number 
of digital devices. On the contrary, systemic symptoms were 
more likely to occur as compared to visual symptoms in the past 
study in those who use two or more devices simultaneously.[12] 
Nevertheless, these symptoms were not taken into consideration 
in a study conducted by Abdullah et al.[31]  No such comparisons 
were found in lockdown studies.[14,39]

Age and gender showed no statistical significance with any 
of the symptoms. However, ocular and visual symptoms were 
inclined towards females.[7,14,39,31,44‑51] All the symptoms were 
significantly worse during lockdown which indicates that the 
digital device users need to educate on preventive measures 
from eye and healthcare professionals.

Limitations
Due to the COVID‑19 pandemic guidelines, this study 
could not incorporate the objective assessments such as 

comprehensive eye examination, uncorrected refractive error[52] 
accommodation and convergence status of the eyes, dry eye 
assessments and ergonomics, which were taken care in the 
pre‑pandemic situation which can be incorporated by future 
studies with all preventive measures. Also, sleeping patterns 
were not taken into consideration consisting of major factor 
leading to symptomology.

Conclusion
Respondents spent longer amount of time as compared to 
pre‑pandemic situation. More than half of the respondents were 
involved in various digital activities on multiple devices during 
lockdown. Social media was the most used platform with 
majority of people using mobile for more than 6 h/day. Ocular 
symptoms such as watering eyes and dry eyes with systemic 
symptoms including shoulder pain, back pain and headache 
showed rise during lockdown with increase in digital device 
use. On the other hand, multiple digital device users were more 
prone to red eyes. Also, symptoms comprising itching eyes and 
pain behind eyes were hiked with increasing digital activity.
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e-questionnaire
Quarantine with digital devices: need an eye check‑up after the lockdown ?

In a phase of ‘Stay Home Stay Safe’ we all are exploring ways to ‘stay positive’. To stave‑off the boredom people started to surf 
net to try out new recipes, quick exercises, gaming, reading books and what not.

‘Don’t you feel this has increased the use of digital devices?’ If yes, then ‘will it affect our eyes?’

Well!! This survey is to find the answers to these questions.

I, Miss Simran Parkar, would appreciate it, if you could complete the survey; completion of which is expected to take 6 min. 
The questions are quite general and there are no known or anticipated risks of participation in this study. Your participation is 
voluntary and anonymous. All information you provide will be kept confidential.

Top of Form

*1. Date

Date of filling the form

Date

*2. Name

*3. Age

*4. Gender

*5. Occupation

*6. Address

Next

*7. When did you change your spectacles/contact lens?

*8. Do you have any eye condition or eye disease?

*9. Have you undergone any eye surgery?

10.	 Specify your eye condition/disease or eye surgery.

Prev. next

Bottom of Form

*11. Which digital devices do you use during lockdown?



TV

Mobile

Laptop/Computer

Tablet

Play station

*12. What is the duration of use of digital devices in a day?

Before lockdown

During lockdown

*13. What are the activities you do on digital devices during lockdown?

Net surfing

E‑reading/E‑learning

Social media

Office work

Gaming

TV serials

Prev. next

14.	 Tick the symptoms you were experiencing before lockdown

None Very mild Mild Moderate Intense Very intense

Watering eyes

Dry eyes

Itching eyes

Pain behind eyes

Aching eyes

Sore eyes

Tired eyes

Red eyes

Blurred vision

Double vision

Shoulder pain

Neck pain

Back pain

Headache



*15. Tick the symptoms you are experiencing during lockdown

None Very mild Mild Moderate Intense Very intense

Watering eyes

Dry eyes

Itching eyes

Pain behind eyes

Aching eyes

Sore eyes

Tired eyes

Red eyes

Blurred vision

Double vision

Shoulder pain

Neck pain

Back pain

Headache

Prev. done




