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Digital Eye strain among Undergraduate Medical students of Nepal 
Medical College and Teaching Hospital during COVID-19 Pandemic

Srijana Karmacharya, Pranisha Singh, Aparna Rizyal, Rajesh Kishore Shrestha

ABSTRACT
During Covid-19 Pandemic, there was declaration of lockdown which led to increased usage 
of digital devices due to starting of online classes. Increased duration of digital device usage 
predisposed students to Digital eye strain (DES). This study aimed at estimation of the prevalence 
of DES among medical students of Nepal Medical College and Teaching Hospital during Covid 
pandemic. It also analyzed the pattern of digital device usage, risk factors for DES, awareness 
and practice of preventive measures taken by students during online classes. This was a cross-
sectional questionnaire-based survey which included one hundred and sixteen undergraduate 
medical students. The mean age of the students was 22±1.30 years. Sixty-two students (53.4%) 
were male and fifty-four (46.6%) were female. There was a significant increase in the duration 
of digital device usage during Covid -period as compared to pre-Covid period (P=<0.001). The 
prevalence of the DES was 68.1% of which 60.34% had mild DES and 7.76% had moderate DES. The 
most common ocular symptoms were burning sensation (69.8%) followed by eyesight worsening 
(60.3%) and eyepain (56%). This study didn’t find significant association between DES and its risk 
factors like duration of digital device usage, distance from screen, posture, frequency of break 
and level of screen during online classes. Preventive measures like uses of lubricating eyedrop 
and use of anti-reflective coated glasses/ blue ray cut glasses were significantly associated with 
less frequency of DES (P=0.03,0.01 respectively). DES is an emerging eye health problem due 
to increase screentime exposure, so limitation of screentime and practice of 20-20-20 rule is 
recommended to reduce DES related symptoms.
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Introduction
The World Health Organization (WHO) declared 
outbreak of COVID -19 as a Global Pandemic on 
March 11, 2020.1 This Global pandemic affected 
almost all the aspects of life. “Social distancing” 
was one of the recommended practice during 
this pandemic. Nepal government also imposed 
nationwide strict lockdown during Covid–19 
pandemic. Public places, school and educational 
institutions were closed during this period. 

Educational institutes adopted e-learning as 
an alternative method of teaching-learning 
activities during Covid-period. Even mode 
of communication, interaction, recreational 
activities like online gaming, blogging, social 
networking became digitalized during this 
period. The use of video display terminals 
(VDTs), such as computers, laptops, tablets, 
smartphones, e-readers, and other digital 
devices, became an important part of human 
life during Covid- pandemic. There was 
rapid increase in digitalization during Covid-
pandemic, due to which there was increased 
time spent in front of VDTs. Increased and 
prolonged use of VDTs predisposed the young 
generation to a variety of health issues limited 
not only to visual problems but also including 
various musculoskeletal problems, collectively 
known as digital eye strain (DES) or computer 
vision syndrome.2 

Computer vision syndrome (CVS) is defined as 
a complex of eye and vision problems resulting 
from the activities, which stress the near vision 
during the use of the computers and digital 
screen. The term DES is also used for this 
condition.3 DES is usually related to watching 
the computers or digital screens that make 
the near work of the eye more difficult. The 
high visual requirements and visual attention 
makes any computer user susceptible for 
developing DES.3 The main symptoms of the 
DES are eyestrain, headache, dry eye sensation, 
blurred vision, tearing, burning of the eyes, 
watering of the eyes, photophobia, red eyes, 
burning, itching, neck and shoulder pain, and 
contact lens trouble.4,5

Various reports published during Covid 
pandemic had reported increased incidence of 
digital eye strain among students due to long 
hours of online classes.6-8 Hence, this study was 
carried out to determine the prevalence of DES, 
frequency of digital eyestrain symptoms and its 
associated risk factors among undergraduate 
medical students of Nepal Medical College 
and Teaching Hospital, who were attending 
online classes during COVID- 19 pandemic. The 
awareness and practice of preventive measures 

by undergraduate students was also analyzed 
in our study. 

Material and Methods
This was a questionnaire based cross-sectional 
descriptive study. A total of 120 students were 
enrolled for this study by non- probability 
convenience sampling technique. The study 
was conducted after receiving ethical clearance 
from Institutional Review Committee of Nepal 
Medical College and Teaching Hospital (Ref:016-
078/079). This study was conducted over a 
period of 6months from July 2021to Dec 2021.

The self-administered questionnaire was 
sent in google form to all the students (120 
students) studying in third year MBBS, who 
were attending online classes during Covid- 
pandemic. The questionnaire comprised of 
demography of the students, information on 
pattern and duration of digital device usage, 
digital eye strain symptoms questionnaire and 
knowledge and practice of preventive measures 
during digital device usage. 

Before questionnaire, introduction on 
the purpose of the study was given to the 
students. Brief instructions were given to the 
students before filling the questionnaire form. 
Anonymity and confidentiality of the data 
provided were maintained during study. The 
students were allowed to withdraw from the 
study if they were not willing to participate. 

The DES symptoms and its severity were 
measured using Computer vision syndrome 
questionnaire (CVS-Q) developed by Sengui 
et al.9 The CVS-Q evaluated the intensity 
(moderate or intense) and frequency (never, 
occasionally, or always /often) of 16 eye strain 
related symptoms, including burning sensation, 
itching in the eyes, foreign body sensation, 
watering, excessive blinking, redness, eye pain, 
heaviness in the eyelids, dryness, blurring of 
vision, double vision, difficulty in near vision, 
intolerance to light, colored halos, worsening of 
vision and headache. Frequency was recorded 
as follows; NEVER = symptoms didn’t occur at 
all, OCCASIONALLY= sporadic symptoms or 
once a week, often or always= 2-3 times in a 
week or almost daily. Intensity was recorded 
as moderate or severe. The total score was 
calculated applying the following formula

Score = ∑
16

i=1
(Frequency of symptoms occurance x 
intensity of symptoms);

Where,
Frequency: Never=0, occasionally=1, often or 
always =2
Intensity: moderate =1, intense=2

Karmacharya  et al
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The overall assessment was conducted by 
obtaining total score, recorded as the DES 
score. The result of frequency x intensity was 
recorded as: 0= 0; 1or 2= 1; 4=2. If the total score 
was >6 points, the students were considered 
to be suffering from digital eye strain.  DES 
scores were further categorized as mild (DES 
score=6-12), moderate (DES score= 13-18) and 
severe (DES score = 19-32)

All the data collected from the respondents 
were exported as Microsoft Excel sheets and 
statistical analysis was performed using IBM 
SPSS 23 Statistical software. Chi – square test 
was used to analyze the association between 
different variables. A P value <0.05 was 
considered statistically significant.

Results
Out of a total of 120 third year MBBS students; 116 
students (80%) who submitted the completely 
filled questionnaire were included in this study. 
Among 116 students, 62(53.4%) were male and 
54(46.6%) were female. The age of the students 
ranged from 20 to 29 years with the mean age 
being 22±1.30 years. One hundred and seven 
students (n=107,92.24%) were attending online 
classes for more than two hours daily. Most of 
the students (n=72,62.1%) used single device 
for online classes. The most preferred device 
for online classes was laptop (n=57,49.1%), 
followed by smart phone (n=50,43.1%) and 
iPad /tablet (n=9,7.8%). Ninety-one students 
(n=91,78.4%) spent > 5 hrs. daily in digital 
device during covid period. Before covid period 
only 31% (n=36) students used to spend > 5hr 
in digital device whereas 69% (n=80) used to 
spent <5hr on digital device. The difference in 
total duration of digital device usage before and 
during covid period was statistically significant 
using Pearson chi square test (p= <0.001). 

Most of the students (n=96, 82.75%) played 
mobile games using smart phone during Covid 
time. Among them 56.9% (n=66) played mobile 
games for < 1 hr. and 25.86% (n=30) played for 
> 1hr. Only thirty-four of our students (n=34, 
29.4%) watched television during covid period, 
whereas 70.6% (n=82) students didn’t spend 
time watching television during covid time. 
Among the students who watched television, 
17(14.7%) of the students watched television 
for < 1 hour, 14 (12.1%) watched for 1-2 hr. and 
3(2.6%) watched for >2 hr.

To assess the risk factors for developing Digital 
eye strain, students were asked about the 

distance at which the digital device was kept 
during online classes. While using laptop, most 
of the students kept laptop at the distance > 
forearm length (n=69,59.5%). Only 40.5% (n=47) 
kept laptop at the distance < forearm length. 
While using smartphone/mobile, 58.6%(n=68) 
of students kept them at the distance of 12-16 
inches. 34.5%(n=40) kept them at < 12 inches 
and 6.9%(n=8) kept them at >16 inches.

The posture adopted during online classes were 
both lying and sitting by 56(48.3%) students. 
Forty-one (35.3%) students used sitting position 
during online classes whereas nineteen (16.4%) 
students were lying during online classes. The 
level of computer screen was kept at the eye 
level by 57(49.1%) students, 56(48.3%) students 
kept below the eye level and 3 (2.6%) students 
kept above the eye level. Fifty- nine students 
(n=59, 50.9%) used to take interval at less than 
1 hour while 49.1%(n=57) of them took interval 
at more than 1 hour duration.

Questions on preventive measures for DES 
were asked to students. The most commonly 
practiced preventive measure was taking 
break in between computer usage (n=109,94%). 
The second commonly practiced preventive 
measure was adjustment of brightness and 
glare of the computer screen during digital 
device usage (n=92, 79.3%). The students were 
asked if they voluntarily blink during prolong 
use of digital device, 52 (44.8%) students 
responded yes, 35(30.2%) students responded 
no and 29 (25%) students responded maybe. 
Forty-four students (n=44, 37.9%) students 
practiced looking at the far object during 
break while more students (n=71, 61.2%) didn’t 
practice this maneuver and one student (0.9%) 
didn’t know about this. Thirty-seven (31.9%) 
students used radiation filter on screen while 
using laptop/computer, 64 (55.2%) didn’t use it 
and 15 students (12.9%) didn’t know about it. 
Forty - eight students (41.4%) used either anti 
reflecting coated or blue ray cut glasses during 
online classes, while 58(50%) of them didn’t 
use and ten students (8.6%) didn’t know about 
this. Some of the students (n=23,19.8%) used 
lubricating eye-drop to relieve the computer 
vision syndrome symptoms, 93 (80.2%) didn’t 
use any lubricating eye-drop. 

To assess the knowledge of digital eye strain/
computer vision syndrome, we asked students 
whether they knew if digital device has bad 
effect on eye. 94.8%(n=110) students responded 
yes and 5.2% (n=6) responded no. Only 29.3% 
(n=34) students have heard about 20-20-20 rule 
to prevent computer vision syndrome while 
70.7% (n=82) students haven’t heard of 20-20-
20 rule. Twenty-one students (18.1%) practice 
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20-20-20 rule while 95 (81.9%) didn’t practice 
the rule. 

On the basis of the frequency and the intensity 
of the symptoms present during online classes 
the DES score was calculated. The students 
were considered to have DES if the total score 
was ≥6. In our study the prevalence of DES was 
68.1% (n=79). The DES was graded as mild, 
moderate or severe depending on the points 
scored. Most of our students had mild grade of 
DES (n=70, 60.34%), only nine students (7.76%) 
had moderate DES as shown in Fig. 1. None of 
our students had severe DES. 

The most common ocular symptoms 
experienced by students was burning 

Fig. 2: Frequency and intensity of Digital eyestrain symptoms (n=120)
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Yes (%) No (%)

Headache Backpain Neck and shoulder pain

80

70

60

50

40

30

20

10

0

Karmacharya  et al

Fig. 1: Prevalence of Digital eye strain
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Table 1: Association of digital device usage pattern and its risk factors with Digital eyestrain.

Variables Groups DES P valueYes n (%) No n (%)
Duration of Digital 
device usage

< 5hr 15 (18.98%) 10 (27.03%)
0.32

> 5hr 64 (81.02%) 27 (72.97%)

Digital device used for 
online classes

Laptop 42 (53.16%) 15 (40.54%)
0.25Mobile 30 (37.97%) 20 (54.05%)

Tablet/ i-pad 7 (8.86%) 2 (5.41%)
Distance from laptop/ 
desktop

< forearm length 32 (40.51%) 15 (40.54%)
0.99

> forearm length 47 (59.49%) 22 (59.46%)

Distance from mobile 
phone

< 12 inches 30 (37.97%) 10 (27.03%)
0.5012-16 inches 44 (55.70%) 24 (64.86%)

> 16 inches 5 (6.33%) 3 (8.11%)
Frequency of taking 
breaks

< 1hr 43 (54.43%) 16 (43.24%)
0.26

> 1hr 36 (45.57%) 21 (56.76%)

Posture
Mostly lying 9 (11.39%) 10 (27.03%)

0.08Mostly sitting 28 (35.44%) 13 (35.13%)
Both 42 (53.16%) 14 (37.84%)

Level of the screen
At eye level 40 (50.63%) 17 (45.95%)

0.41Above eye level 1 (1.27%) 2 (5.40%)
Below eye level 38 (48.10%) 18 (48.65%)

Table 2: Association of preventive measures taken by students with digital eyestrain

Variables Groups
             Digital Eye Strain

P valueYes n (%) No n (%)

Taking breaks Yes 73 (92.41%) 36 (97.30%) 0.30No 6 (7.59%) 1 (2.70%)

Adjustment of screen 
brightness

Yes 65 (82.28%) 27 (72.97%)
0.33No 13 (16.45%) 10 (27.03%)

I don’t know 1 (1.27%)

Voluntarily blinking of 
eye

Yes 36 (45.57%) 16 (43.24%)
0.16No 20 (25.32%) 15 (40.54%)

May be 23 (29.11%) 6 (16.22%)
Use of ARC/ blue ray cut 
glasses

Yes 39 (49.37%) 9 (24.32%)
0.01*No 40 (50.63%) 28 (75.68%)

Use of radiation filter
Yes 27 (34.18%) 10 (27.02%)

0.64No 43 (54.43%) 21 (56.76%)
I don’t know 9 (11.39%) 6 (16.22%)

Use of lubricating eye 
drop

Yes 20 (25.32%) 3 (8.11%)
0.03*

No 59 (74.68%) 34 (91.89%)

sensation(n=81,69.8%), followed by feeling of 
eyesight worsening (n=70,60.3%) and eye pain 
(n=65,56%). The least experienced symptoms 
were doubling of vision(n=19,16.4%) and halos 
around the object (n=19,16.4%). The frequency 
and intensity of different digital eye strain 
symptoms are shown in the Fig. 2.

The most common extraocular symptom 
experienced by students was headache 

(n=81,69.8%) followed by neck and shoulder 
pain (n=74,63.8%) as shown in figure 3. 

In our study, duration of digital device usage 
was not significantly associated with presence 
of DES (table 1). Duration of digital device 
usage was also not significantly with common 
eye symptoms and extraocular symptoms of 
DES (table 3).
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In regard to the pattern of the digital device 
usage; types of the device used for the online 
classes, distance from the laptop, distance 
from the mobile phone, posture of the students 
during classes, frequency of break during 
online classes, level of the computer screen was 
not significantly associated with the presence 
of DES (table 1). 

Most commonly practiced preventive measures 
by our students, as shown in table 2, like taking 
breaks during online classes, adjustment of 
screen brightness, voluntary blinking of the 

eyes and use of radiation filter in screen was 
not significantly associated with DES. But uses 
of ARC/ Blue ray cut glasses and lubricating eye 
drop during online classes was significantly 
associated with less frequency of digital eye 
strain (P=0.01,0.03 respectively)

In our study, we didn’t find any significant 
association between duration of digital device 
usage and common ocular and extraocular 
symptoms of digital eye strain. Distance from 
laptop and mobile, posture during online 
classes was also not significantly associated 

Table 3: Association of duration and pattern of digital device usage with common ocular and 
extraocular symptoms of DES

Variable Group
Burning 

sensation P 
value

Eye sight 
worsening

P 
value Eye pain P 

value
Headache P 

value

Neck & 
shoulder pain P 

value
(n=81) (n=70) (n=65) (n=81) (n=74)

Duration
< 5hr 17(20.99%)

0.82
16(22.86%)

0.67
15(23.08%)

0.65
18(22.22%)

0.78
15(20.27%)

0.65
> 5hr 64(79.01%) 54(77.14%) 50(76.92%) 63(77.78%) 59(79.73%)

Distance 
from 
laptop

<forearm 35(43.21%)
0.36

34(48.57%)
0.02*

27(41.54%)
0.80

30(37.04%)
0.24

31(41.89%)
0.68

>forearm 46(56.79%) 36(51.43%) 38(58.46%) 51(62.96%) 43(58.11%)

Distance 
from 
mobile

< 12 inches 32(39.51%)

0.21

27(38.57%)

0.48

24(36.93%)

0.53

31(38.27%)

0.35

28(37.84%)

0.1412-16 inches 43(53.08%) 39(55.71%) 37(56.92%) 44(54.32%) 39(52.70%)

>16 inches 6 (7.41%) 4(5.71%) 4(6.15%) 6(7.41%) 7(9.46%)

Posture
Mostly lying 11(13.58%)

0.36
7(10%)

0.06
8(12.31%)

0.20
10(12.34%

0.20
12(16.22%)

0.08Mostly sitting 28(34.57%) 28(40%) 20(30.77%) 30(37.04%) 21(28.38%)
Both 42(51.85%) 35(50%) 37(56.92%) 41(50.62%) 41(55.40%)

Level of 
screen

Eye level 39(48.15%)

0.32

34(48.57%)

0.08

36(55.38%)

0.06

42(51.85%)

0.02*

31(41.89%)

0.04*
Above eye 
level

1(1.23%) 0(0%) 0(0%) 0(0%) 1(1.35%)

Below eye 
level

41(50.62%) 36(51.43%) 29(44.62%) 39(48.15%) 42(56.76%)

Table 4: Association between preventive measures and common ocular and extraocular symptoms

Variable Group
Burning 

sensation P 
value

Eye sight 
worsening P 

value
Eye pain P 

value
Headache P 

value

Neck & 
shoulder pain P 

value
n=81 n=70 n=65 n=81 n=74

Frequency 
of break

< 1hr 43(53.09%)
0.68

35(50%) 
35(50%)

0.81
35(53.85%) 
30(46.15%)

0.46
42(51.85%) 
39(48.15%)

0.74
38(51.35%) 
36(48.65%)

0.88
> 1hr 38(46.91%)

Adjustment 
of screen 
brightness

Yes 68(83.95%)
0.13

57(81.43%) 
13(18.57%)

0.49
51(78.46%) 
14(21.54%)

0.67
67(82.72%) 
14(17.28%)

0.25
61(82.43%) 
13(17.57%)

0.33
No 13(16.05%)

Voluntarily 
blinking of 
eyes

Yes 35(43.21%)

0.31

30(42.86%)

0.12

30(46.15%)

0.26

39(48.15%)

0.14

33(44.60%)

0.95No 24(29.63%) 18(25.71%) 16(24.62%) 20(24.69%) 23(31.08%)

May be 22(27.16%) 22(31.43%) 19(29.23%) 22(27.16%) 18(24.32%)

Use of ARC/ 
Blue-ray 
cut glasses

Yes 39(48.15%)
0.02*

34(48.57%)
0.10

32(49.23%)
0.11

34(41.98%)
0.77

38(51.35%)
0.01*

No 42(51.85%) 36(51.43%) 33(50.77%) 47(58.02%) 36(48.65%)

Karmacharya  et al
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with common ocular and extraocular symptoms 
of DES but there was significant association 
between distance from laptop and eyesight 
worsening (P=0.02). Level of screen was 
significantly associated with headache and neck 
and shoulder pain (P=0.02, 0.04 respectively) 
but not with other ocular symptoms of DES; 
detail shown in table 3.

Table 4 shows, preventive measures like 
frequency of breaks during online classes, 
adjustment of screen brightness, voluntarily 
blinking of eyes was not significantly associated 
with common ocular and extraocular symptoms 
of DES in this study. Whereas, use of ARC / blue 
ray cut glasses was significantly associated with 
less frequency of burning sensation and neck 
and shoulder pain (P=0.02,0.01 respectively)

Discussion
Globally, Digital eye strain is an emerging 
eye health problem due to the increase use of 
computer/digital devices among the present 
generation. There was an increase in usage of 
digital devices largely as a result of starting of 
online classes in educational institutes globally 
during Covid-19 pandemic. Nepal Medical 
College and Teaching Hospital also started 
online classes for all its students during that 
time, hence all 3rd year MBBS students who 
were attending online classes were included in 
our study. 

Majority of our students (n=91, 78.4%) spent >5 
hours on digital device during Covid- pandemic. 
There was significant increase in duration of 
digital device compared to pre-covid period 
(p=<0.0001). In pre-covid era, 36 students 
(31.0%) used to spend more than 5 hours while 
80 students (69.0%) used to spend less than 
5 hours on digital devices. This was similar 
to study done by Mohan et al10 who reported 
significant increase in duration of digital 
device usage during COVID era as compared to 
pre-covid era (P=<0.0001). In his study, 36.9% 
children were using digital devices for > 5hr in 
the COVID era as compared to 1.8% of children 
before the COVID era. Other studies by Ganne 
et al,11 Bahkir et al12, Johnson V. Babu et al,6 
Balsam Alabdulkader et al,8 L Wang et al,13 have 
also reported significant increase in duration 
of digital device usage during covid- period 
as compared to pre-covid period and average 
duration of digital device usage was more than 
5 hours. 

The prevalence of DES in our study during 
covid-pandemic was 68.1% (n=79). The DES was 
graded as mild, moderate or severe depending 
on the points scored. Most of our students had 

mild grade of DES (n=70, 60.34%), only nine 
students (7.76%) had moderate DES.

The prevalence of digital eye strain is estimated 
to range from 25% to 93%, as reported in 
various studies depending on the cohort of the 
population studied and methodology of the 
study.14-18 Reddy et al19 reported DES in 89.9% 
of students in their questionnaire –based study. 
In a study done by Wang et al13 to compare 
the prevalence of computer vision syndrome 
among Chinese students and MBBS students 
were 50.79% and 74.32%, respectively (P  = 
0.004). Babu et al 6 conducted an epidemiological 
observational study, during lockdown period 
among people of Kerala with a structured and 
validated questionnaire using Google form. 
People with age ≥ 18 years, using digital screen 
on continuous basis were included in that 
study. A total of 584 participated in that study 
where more than 86% reported at least one 
symptom. Study by Nooren et al7 has reported 
high prevalence of 98.7% during Covid period. 
However, in that study presence of any one 
symptom that lasted for at least one week was 
considered as presence of CVS. But in our study, 
students were considered to have DES only when 
total score is >6. A questionnaire based cross- 
sectional online survey conducted by Mohan 
et al10 to assess prevalence and risk factor of 
digital eyestrain among children using online 
e-learning during the COVID -19 pandemic in 
higher secondary schools of Madhya Pradesh, 
India,  found prevalence of DES to be 50.23%. 
In this study, 26.3% had mild grade, 12.9% had 
moderate grade and 11.1% had severe grade. 
Ganne et al11 also conducted a cross sectional 
survey to estimate the prevalence of digital 
eyestrain, describe the pattern of gadget usage 
and analyze the risk factors of DES. In that study 
the prevalence of eyestrain was higher among 
students taking online classes compared to the 
general public (50.6% vs 33.2%; P < .0001). 

In our study, most of the students (n=72,62.1%) 
used single device for online classes. The most 
preferred device for online classes was laptop 
(n=57, 49.1%), followed by smart phone (n=50, 
43.1%) and iPad /tablet (n=9,7.8%). Another 
questionnaire-based survey to assess CVS 
among medical students in Sohag University, 
Egypt by Iqbal et al20 also found laptop (73%) 
was the most frequent used devices followed 
by tablets/iPad notes (43%). Previous studies 
suggested that older age groups prefer using 
laptops and desktops to browse the internet, 
whereas younger adults/children are more 
likely to use smartphones for this purpose.21,22 

Our study found that most of the students 
(n=96, 82.75%) played mobile games using 
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smart phone during covid time. Among them 
56.9% (n=66) played mobile for < 1 hr. and 
25.86% (n=30) played for > 1hr. In the study 
conducted by Alabdulkader et al8  the devices 
most commonly used by the participants 
were smartphones (n=82, 100%), followed by 
computers (n=47, 57%) and televisions (n=29; 
35%). Similarly, a study conducted by Mohan 
et al10 reported that 55.3% of students from 6th 
to 8th standard, used smart phone for <1 hr to 
play mobile games and 18.4% used for 1-2 hr. 
This study found that the use of mobile games 
for >1 hr per day was a significant risk factor for 
DES among children in multivariate analysis (P 
= 0.0001). However, our study didn’t find any 
significant association between duration of 
mobile game and Digital eye strain (P= 0.44). 
Moon et al23 also reported that smartphone use 
was more commonly associated with dry eye 
disease (71%, P = 0.036) as compared to other 
digital devices in a case-control study among 
school going children. Continuous smartphone 
use leads to a decrease in the blink rate, causing 
dry eye-related problems. Smartphones 
are also used with a short viewing distance 
because of their small screens, thus causing 
more asthenopia symptoms. The prolonged 
and constant use of smartphone based video 
games in children may have an adverse effect 
on their visual system and cause DES.24

To assess the risk factors for developing Digital 
eye strain, students were asked about the 
distance at which the digital device was kept. 
While using laptop, most of the students kept 
laptop at the distance > forearm length (n=69, 
59.5%). Only 40.5% (n=47) kept laptop at the 
distance < forearm. While using smartphone/
mobile 58.6% (n=68) of students kept them 
at the distance of 12-16 inches. 34.5% (n=40) 
kept them at <12 inches and 6.9% (n=8) kept 
them at >16. In study done by Nooren et al7 

distance from both laptop/desktop (< forearm) 
and distance from mobile (<12 inch) were 
significantly associated with CVS symptoms. 
However, our study didn’t find significant 
association between distance from laptop/
computer and distance from mobile with DES 
(P=0.99,0.50 respectively). This may be due 
to response error, where students replied 
the approximate distance without actual 
measurement. Similarly, study done by Mohan 
et al10 didn’t find any significant association 
between screen distance and DES among 
children. Some studies reported that a shorter 
distance has been associated with high risk of 
DES.25,26 An increased incidence of eyestrain was 
reported by Shantakumari et al25 in their study 
of students who watched computer screens at 
a distance of <50 cm. The American Academy 

of Ophthalmology27 has recommended a 
minimum distance of approximately 25 inches 
(about an arm’s length) from the screen when 
using a computer. Bilton28 has described the 
rule of (1,2,10) for the distances of digital 
devices: mobile phone at a distance of one foot, 
desktops and laptops at a distance of two feet, 
and television at a distance of ten feet.

The posture students adopted during online 
classes were both lying and sitting by 56 
(48.3%). Forty-one (35.3%) students used 
sitting position during online classes whereas 
nineteen (16.4%) students were lying during 
online classes. The posture of the students 
while using digital device was not significantly 
associated with DES in our study (P=0.08). 
This finding was consistent with the results of 
studies done by Ghufran A. Abudawood et al29 
and Khola Nooren et al7 where they didn’t find 
significant association between posture and 
CVS symptoms. The level of computer screen 
was kept at the eye level by 57 (49.1%) students, 
below the eye level by 56 (48.3%) students and 
above the eye level by 3 (2.6%). In our study, we 
didn’t find significant association between level 
of computer and DES (P= 0.41). However, there 
was a significant association between level 
of screen with headache (P=0.02) and neck & 
shoulder pain (P=0.04). In contrast to our study, 
the study done by Reddy et al19 found significant 
association between level of computer screen 
and CVS symptoms (P=0.0001). Similar to 
our study Ghufran A. Abudawood et al29 also 
reported no significant association between 
level of computer and DES(P=0.60). Previous 
studies30,31 have recommended placing the 
screen 20 degrees lower than eye level. 50.9% 
(n=59) of our students took break at less than 
1hour while 49.1%(n=57) of them took break at 
more than 1 hour duration. We didn’t find any 
significant association between frequency of 
breaks and DES (P= 0.26). Similarly, other studies 
by Reddy et al19 and Ghufran A. Abudawood29 

didn’t find significant association between 
taking breaks and CVS symptoms (P=0.32,0.68) 
respectively. In contrast to this, Khola Nooreen 
et al7 and Hassan et al32 reported significant 
association between frequency of break more 
that 60 minutes and symptoms of CVS. Lograj et 
al33 also reported that those students who were 
using computer continuously for more hours 
were at higher risk developing CVS syndrome 
compared to students who spend less hours 
and took frequent breaks. 

Taking breaks in between the use of computer 
is the most common preventive measures taken 
for the relief of symptoms of CVS.19 Anshel34 and 
Reddy et al19 has recommended to take breaks 
after 20 minutes of computer usage, look at 
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something 20 feet away for 20 seconds (20-20-
20 rule) to relief the symptoms of CVS.

The preventive measures like adjustment of 
brightness and glare of the screen, voluntarily 
blinking of eyes during prolong use of digital 
device, looking at the far object during break, 
use of radiation filter while using laptop/
computer were not significantly associated 
with DES in our study.

Screen brightness was associated significantly 
with the developing of CVS in study done 
by Abudawood et al.29 Specifically, higher 
brightness was correlated significantly with 
increased sensitivity to light. Similarly, 
higher brightness increased the incidence of 
headache among university students in Ajman. 
In addition, using computers in dark screen 
increased the incidence of dry eyes in a study 
done by Shantakumari et al.25  Similar to our 
study, preventive measures like voluntarily 
blinking of the eyes showed no significant 
association in the study done by Abudawood et 
al.29  Reddy et al19 reported that looking at far 
objects frequently during work was associated 
significantly with less frequent CVS symptoms. 
Applying this rule showed improvement in 
work efficiency in other previous studies 
also.35,36 Using screen filters might help 
reduce glare and reflections from the screen, 
especially in situations when sitting with the 
back to an unshaded window.3 In a study done 
by Abudawood et al29, majority of students 
(86.88%) were not using screen filters, and no 
association with CVS was observed. Similarly, 
Reddy et al19 reported that using screen filters 
was not associated with reduced symptoms. 
However, this is contrary to the finding of 
Ranasinghe et al18 who found significantly 
higher CVS among those not using screen 
filters. Shantakumari et al25 added that the risk 
of developing tired and dry eyes was increased 
among students not using screen filters. 

In our study, preventive measures like use of 
lubricating eye drop during prolong use of 
digital device were significantly associated 
with less frequency of DES (P= 0.03). Twenty 
three students (19.8%) were using lubricating 
eyedrop in our study. Consistent to our study, 
Reddy et al19 reported significant association 
between use of eyedrops and less frequency 
of CVS symptoms. He reported that eyedrop 
rewet the ocular surface, contribute to tear 
volume; and thus, decrease symptoms of ocular 
tiredness, dryness and difficulty in focus, thus 
improve dynamic visual acuity. The prolonged 
use of digital devices reduces the blink rate, 

which can lead to dry eyes.37-39 Artificial 
tears were recommended to relieve dryness 
symptoms and aid in eye lubrication.19 It was 
determined that the use of artificial tears could 
help decrease,19,40 but not resolve,41 ocular 
discomfort associated with digital device use. 
Although the majority of participants (65%) 
reported using lubricating drops, the rate 
of DES-related symptoms was still high in 
the study done by Balsam Alabdulkader.8 He 
concluded that, with extensive digital device 
use, DES-related symptoms may surpass the 
comforting effect of the lubricating drops. 

In our study, use of ARC/Blue ray cut glasses has 
been significantly associated with less DES (P= 
0.01) and less frequency of burning sensation 
(P= 0.02). Blue light disturbs the circadian 
rhythm. The circadian rhythm disturbances can 
be controlled to an extent using in-built blue 
light filters in the devices themselves, or plain 
glasses with a slight yellow tint, called “blue 
light filter glasses.” These glasses do not need a 
prescription, since they are plain glasses with a 
slight yellow tint. The use of these might just be 
limited to reducing circadian disturbances over 
anything else.21 The AAO does not recommend 
any special eyewear for digital eye strain till 
date. 

In our study, 94.8% students(n=110) knew about 
the deleterious effect of digital device usage 
on eye. However, only thirty-four students 
(n=34, 29.3%) have heard about 20-20-20 rule 
to prevent computer vision syndrome and 
only twenty-one students (18.1%) practice 20-
20-20 rule. In a study done among the medical 
students of Institute of Medicine, Nepal only 
22.9% of respondents were aware of CVS 
and its effect.42 So, it is recommended to raise 
awareness among students about DES and 20-
20-20 rule to reduce DES- related symptoms.

The main limitation of this study was that it 
was a questionnaire- based survey and lacked 
subjective examination of students for DES, 
which was not possible during Covid-pandemic 
lockdown and it included only a single batch 
medical students.

In conclusion, increased duration of digital 
screen exposure during Covid-19 pandemic 
has led DES as an emerging public health 
problem worldwide. Our study concludes that 
the students were predisposed to DES because 
of increased duration of digital device usage 
during Covid-19 pandemic largely due to online 
classes. Hence, like other studies reported 
previously, we also recommend to follow 20-
20-20 rule to decrease DES- related symptoms. 
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Adjustment of ambient light in environment 
to avoid glare and reflection, using antiglare 
filters to improve contrast, maintaining the 
computer screen at greater than 36 inches and 
smart phone screen beyond 40cm, placing the 
screen 20° lower than eyelevel, using computer 
glasses (blue-filtering glasses) with anti- 
reflecting coating are the other recommended 
practices to ameliorate digital eye strain.
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