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Computer Vision Syndrome: Is It a Silent Epidemic?

Sakshi Singh*, Neelima Mehrotra, Shipra Tripathi, Kushal P. Yadav, Ria Batra, Sara Rizvi

Shri Ram Murti Smarak Institute of Medical Sciences, Bareilly, Uttar Pradesh, India

Purpose: To estimate the prevalence of computer vision syndrome and evaluate the effects of interventions applied to computer
users in a tertiary care hospital.

Materials and Methods: In our study, 102 eyes of 51 people (non-medicos) with desk job using computers/mobile were taken
as the study group. The Schirmer test, tear breakup time (TBUT) and ocular surface disease index (OSDI) were evaluated.
Accordingly, they were given treatment and followed up.

Results: In our study, we included 51 subjects who were a regular user of mobile and computers. Mean screen time was 6.08
+ 1.5 hours. Before treatment, the mean Schirmer’s, TBUT and OSDI test were 8.85 £+ 1.2 mm (range 5.5-11.5 mm), 7.64 +
2.4 seconds (range 4.0—12.5 seconds) and 30.47 & 13.1 (range 10.40-62.50), respectively. The prevalence of dry eye was 58%,
according to OSDI severity grading. After treatment, the Schirmerl, TBUT and OSDI tests showed improvement and the results
were highly significant (p < 0.001).

Conclusions: It is important to optimize the exposure time and improve awareness among users. Its high time now, every

institution should come up with a few guidelines in concern with the high screen time of the desk job worker.
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INTRODUCTION

The COVID-19 pandemic has led to an inevitable rise in the
use of digital technologies due to social distancing norms and
nationwide lockdowns.

The lockdown has resulted in most people taking to the
internet and internet-based services to communicate, interact,
and continue with their job responsibilities in hospitals. Online
services have seen rises in usage from 40 to 100%, compared
to pre-lockdown levels.! Video-conferencing services have
seen ten times increase in usage, and content delivery services
especially in the hospital setting.>*

The lockdown across countries has led to a rise in the use
of digital technologies, with massive changes in usage patterns
and behavior. Employees are adjusting to new “normal” - with
meetings going completely online, office work shifting to the
home, with new coming up patterns of work.*° These changes
have come across many organizations in business, hospitals,
or government.

Dry eye is a tear film disorder that occurs due to tear
deficiency or excessive tear evaporation; it causes damage to
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the interpalpebral ocular surface and is linked with various
symptoms reflecting ocular discomfort.!

Dry eye symptoms can be a manifestation of a systemic
disease; therefore, timely detection can lead to the recognition
of a life—threatening condition. Moreover, patients with dry
eye are prone to potentially blinding infections, such as
bacterial keratitis? and at an increased risk of complications
following procedures like laser refractive surgery.

The novel coronavirus (COVID-19) has quickly spread
worldwide, and the number of cases and deaths is consistently
growing. Public health measures of home confinement,
including smart working and the mass use of face masks,
have been imposed to reduce the outbreak’s size.?
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Ocular Surface Disease Index® (OSDI*)*

Ask your patients the following 12 questions, and circle the number in the box that best represents each

answer, Then, fill in baxes A, B, C, D, and E according to the instructions beside each
Have you experienced any of the Ul.*;w ::T;: ;:I.L jln:“r: ::1:
following during the last week? tima time 1ime Hime fime
1. Eyes that are sansitive to light? .. 4 [ & o T
2. Eyes that feel grty? ... 4 e D B Bl
3. Painful or some eyes? ... 4 3 2 1 ]
4, Blurred vision? ............... 4 3 2 1 (]
5. Poorvisian? .. 4 3 2 1 {1}

Subtotal score for answers 110 5

Have problems with your eyes Al Wost Half Some Mons
limited you in performing any of of the: of the of the of the of the
the following during the [ast weak? tima time time tima tima WA
B I . s o e e R 4 3 2 1 (1] 1IN
7. Drving alnight? _..._......... 4 3 2 1 1] MR
B. Working with a computer or 4 3 - 1 0

biank maching (ATM?.......... A
9 Waiching TV? . ._...o0 oo 4 3 2 1 (i} A

Subtotal score for answers 610 9

Have your eyas fait uncomfortable AR Most Hialf Sopme Mone
in any of the following sttustions al the of the of The of the ol the
during the last woak ? tima time time tima tima WA
10, Windy condifions?. . 4 3 2 1 i} A
1. Places or areas wilh ow

humidity (very dry)? 4 3 2 U e A
12, Arsas fhat ars air conditionsd?, ., 4 3 2 1 1} A

Subtotal score for answers 10 to 12 | |

Add subtotals A, B, and C to obtain D
{D = sum of scores for all questions answered)

Total number of questions answered
({do not include questions answered NiA)

Please turn over the questionnaire to calculate the patient's final OSDF score,

Figure 1: Ocular Surface Disease Index Scoring System

On the one hand, the increase in smart working exposes
individuals to a higher screen time, an important risk factor
for DED.!"* The excessive evaporation of tear fluid due to
prolonged blinking intervals while looking is thought to be
the main causative factor.

On the other hand, the use of face masks could represent
an additional piece of the puzzle of DED in the COVID-19 era.

Assessment of symptoms is a key component of the
diagnosis of clinical dry eye and may provide a more
integrated view of the clinical condition over time.

As per American Optometric Association, an group 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." A constellation of multiple ocular symptoms
was evident with use of the VDU which is grouped under
“computer vision syndrome”,'>"** including eyestrain, watering
eyes, headache, tired eyes, burning sensation, red eyes,
irritation, dry eye, foreign body sensation, blurred vision
at near and double vision.'%%3¢ Moreover, musculoskeletal
symptoms such as shoulder, neck, back, and wrist pain are
also prevalent in VDU users. 0233738

MATERIALS AND METHODS

It is an interventional hospital-based study of 102 eyes of 51
people (non-medicos) with desk job using computer/ mobile.
The cases were examined during 8 AM to 5 PM. It was
conducted during the month of July in 2021 in the Department
of Ophthalmology of a tertiary eye care center-SRMS-IMS,
Bareilly, U.P, India. The research was approved by the
institutional research ethics committee and was in accordance
to the tenets set forth in the declaration of Helsinki.

They were examined on day 0 of their presentation to the
OPD and later on after 30 days. During the study, they were
asked to fill a questionnaire (OSDI) based on their symptoms.

Ocular Surface Disease Index (OSDI)

The OSDI questionnaire was used to measure DES based on
three symptomatic subscales. The possible answers were:
always, almost always, half the time, sometimes, and never.
The scales evaluated were ocular discomfort, functionality,
and environmental factors. A sum score on a 0—100 scale
was obtained and classified as: normal (0—12), mild (13-22),
moderate (23-32), or severe (33—100).
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Dry eye

Figure 2: Showing prevalence of dry eye in studied patients

They also underwent tests like tear breakup time (TBUT)
and Schirmer’s test.!

Tear Break Up Time (TBUT)

TBUT was defined as the interval between the last complete
blink and the appearance of the first dry spot. A sterile
fluorescein strip (1-mg fluorescein sodium ophthalmic strip,
sterile strips) was placed in the lower tarsus. The slit lamp
was set to a 10X magnification using a cobalt blue light filter
and time was recorded (when the first dry spot appeared).
A TBUT >10 s was defined as normal, and a TBUT <10 s was
defined as dry eye.

Table 1: Demographic profile of studied patients (N=51)

Demographic data No. of patients Percentage (%)

20-25 2 3.9

26-30 13 255
Agelin 5 35 14 275
years)

36-40 15 294

>40 7 13.7
Mean + SD(Min.-Max) 34.53 5.9 years (23-47)

Male 35 68.6
Gender

Female 16 31.4
Comorbidity 4 7.8
Screen 2-4 1 2.0
Time(in 5 ¢ 34 66.7
hours)

7-8 13 255

>8 3 5.9

Mean + SD (Min.-Max) 6.08 + 1.5 hours (4-10)

Schirmer Test

We proceed by placing a Schirmer’s strip at the junction of the
lateral 1/3 and medial 2/3 of the lower lid margin. Slow eyelid
movements were allowed during the procedure. Moisture
was considered normal if the strip was moistened over 10 to
30 mm, and hyposecretion was considered in cases of strip
moistening less than 10 mm.

Then they were labeled as dry eye according to the result and
treatment was given.

Assessing Your Patient’s Dry Eye Disease'’

Use your answers D and E from Side 1 to compare the sum of scores for all questions
answered (D) and the number of questions answered (E) with the chart below.*

Find where your patient’s score would fall. Match the corresponding shade of red to the
key below to determine whether your patient’s score indicates normal, mild, moderate,

or severe dry eye disease.

10

(E from Side 1)

Number of Questions Answered
- N OW s D = D WD

5 10 15 20

30 35 40 45 48

Sum of Scores for All Questions Answered
(D from Side 1)

Normal Mild

“Values to determine dry eye dissase saverity
calcuiated using the OS50 fosmula:
SO = (sum of scoees) x 25

(# of questions answered)]

Moderate

Severe

Figure 3: Assesement of dry eye score
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Table 2: Showing Mean value of Schirmer 1, TBUT and OSDI in studied

Table 5: Comparison of Schirmer 1, TBUT and OSDI between pre and

patients post treatment
Parameters Mean = Std. Deviation Range(Min-Max) Variables Pre-treatment Post-treatment p-value
Schirmer1 885+1.2 55-11.5 (Schlr)meﬂ 8.85+12 1279423 <0.001
TBUT 7.64+2.4 40-125 mm
osDI 3047 + 13.1 10.40-62.50 TBUT (sec) 7.64+24 932+2.1 <0.001
OsDI 30.47 £13.1 5446 +£11.9 <0.001

Table 3: Distribution of grading of severity (N=51)

Grading Frequency Percentage (%)
Normal 22 43.1

Mild 21 41.2
Moderate 8 15.7

Severe 0 0.0

Table 4: Dry eye prevalence with different screen time

?;;Zi::)time Sample Dry eye Percentage(%)
o ] 1 100.0

6 34 15 441

7.8 13 11 84.6

-8 3 2 66.7

The 20-20-20 rule explained that at every 20 minutes spent
using a screen, you should try to look away at something 20
feet away from you for a total of 20 seconds.

Artificial tears were prescribed in mild and moderate cases

with varying frequency i.e, 3 to 4 times for mild cases, and
frequency was increased in case of moderate cases.
Oral supplementation with essential fatty acids (EFAs) was
suggested to patients with moderate dry eye.®*” EFAs are the
precursors of eicosanoids, locally acting hormones involved
in mediating inflammatory processes.”® Essential fatty acids
may benefit DED patients by reducing inflammation and by
altering the composition of meibomian lipids.

REesuLTs

In this study, we included 51 subjects who were a regular user
of mobile and computers. 35 (68.6%) of them were male and
16 (31.4%) were female. The mean age of patients was 34.53
+ 5.9 years ranging between 23—47 years. Mostly 56.9% of
patients were in age 31 to 40 years. All 4 (7.8%) patients
had diabetes mellitus as a comorbidity. The mean screen
time was 6.08 £ 1.5 hours (Table 1). Before treatment, the
mean Schirmer’s, TBUT and OSDI test were 8.85 + 1.2 mm
(range 5.5-11.5 mm), 7.64 + 2.4 seconds (range 4.0-12.5
seconds) and 30.47 + 13.1 (range 10.40—62.50), respectively
(Table 2). The prevalence of dry eye was 58% according
to OSDI severity grading [Figure 1]. Among them, 41.2%
had mild DED, 15.7% had moderate DED and none had
severe DED (Table 3). Table 4 depicts the prevalence of dry
is positively correlated to usage hours of computer/mobile.
81.2% of patients were 7 to 10 hours per day screen users.

After 20-20-20 rule and treatment, the Schirmerl, TBUT and

Table 6: Comparison of severity grading before and after treatment

Grading Pre-treatment Post-treatment p-value
Normal 22 (43.1%) 40 (78.4%)
Mild 21 (41.2%) 11 (21.6%)

<0.001
Moderate 8(15.7%) 0(0.0%)
Severe 0 (0.0%) 0(0.0%)

Table 7: Correlation of OSDI with Schirmer1 and TBUT

Schirmer1 TBUT osDI
Pearson 0.082 -0.152 1
correlation
0OsDI p-value 0.568 0.286 -
N 51 51 51

Table 8: Association of Schirmer1, TBUT and OSDI with severity
grading post treatment.

Severity Grading N Mean + SD p-value
Normal 40 13.37 £ 2.1

Schirmer1 <0.001
Mild 1 10.68+1.9
Normal 40 10.06 + 1.6

TBUT <0.001
Mild 1 6.64+1.7
Normal 40 5236+ 10.9

OsDI 0.014
Mild 11 62.12+12.7

OSDI tests were shown highly significant improvement (p
<0.001) (Table 5). According to grading, 78.4% had no DED
and only 21.6% had mild DED after treatment (Table 6). It
reflects a highly significant improvement post-treatment (p
<0.001).

OSDI was negatively correlated with Schirmerl (r=-0.152;
p>0.05) and positive correlated with TBUT (r=0.082; p>0.05)
but both correlations was insignificant (Table 7).

The mean of schirmerl, TBUT and OSDI according to
severity grading is summarized in Table 8 which shows the
significantly lower mean in mild category than normal cases
in both Schirmerl and TBUT except OSDI (p < 0.001).

DiscussioN

This study was aimed at assessing the prevalence of CVS
and its treatment. This study was conducted on random 51
subjects who were regular mobile and computer SRMS IMS
campus users. Out of 51 patients 35 (68.6%) of them were

male and 16 (31.4%) were female. The mean screen time was
6.08 = 1.5 hours.
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In our study the prevalence of DED 58% as compared
to previous studies that found a prevalence of 67.4% among
computer office workers in Sri Lanka, 72% in the United Arab
Emirates (UAE), among computer using university students,
80.3% in the Indian city of Chennai among medical and
engineering university students, and 89.9% of five Malaysian
universities students experience at least one of the CVS
symptoms.3*+4°

Multiple studies have reported that participants
experienced more pronounced symptoms after using the
device for more than six hours or spending more than seven
hours a day on the computer which was a significant predictor
of CVS.? Also, in our study the average screen time was 6.08
+ 1.5 hours.

Upon assessing the preventive measures and treatment
as advised was taken up by the participants to prevent CVS-
related symptoms, a significant association was noted among
students who applied the 20-20-20 rule and the reduced
risk of CVS. Similarly, a study showed that taking frequent
breaks every hour for five minutes decreases the discomfort
associated with CVS.»

Reddy et al. added that looking at far objects frequently
during work associated significantly with less frequent CVS
symptoms.'* Applying this rule showed improvement in work
efficiency in previous studies.***’

Proper location of the screen is another measure
that showed significant correlation with reduced risk
of CVS. Noticeably, most of the participants neglected
the frequent blinking and using screen filters.

Ranasinghe et al. also if knowledge of ergonomics practice
was higher among the mild-moderate CVS group than those
reported sever CVS symptoms.

In our study 78.9% had no DED and 21.6% had mild DED
after treatment and is highly significant (p < 0.001).

CONCLUSION

This study demonstrated that the prevalence of CVS was
found more during covid era specially in computer user with
prolonged screen time.

Hence, it is important to optimize the exposure time and
improving the awareness among users.

The users must be trained about the non-pharmacological
management like maintaining normal blinking, the use of
appropriate lighting, careful positioning of the digital device,
adjusting image parameters and following 20-20-20 rule.

Its high time now, every institution should come up with
few guidelines in relation to high screen time of the desk job
worker.
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