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‘Keyworos: Abstract Computers and gadgets are modern tools for assisting Senior High
Education School students’ work. However, using gadgets more than 2 hours a day may
20-20-20 rule cause computer vision syndrome (CVS), which can interfere with academic
Computer vision ~activities. CVS main symptom is dry eyes. CVS could be prevented by applying

syndrome the 20-20-20 rule and artificial tears. A total of 100 students from two public
Gadget high schools in Kediri with 50 students from each school were selected for this
High school community service. All students diagnosed with CVS participated in the

dissemination of 20-20-20 rule and artificial tear administration. The pre-test
and post-test scores, the Tear Break Up Time Test (TBUT) and the Ocular
Disease Surface Index (OSDI) were measured within two weeks. TBUT and OSDI
are parameters for measuring dry eye. Likewise, interviews were conducted to
assess the adherence to the 20-20-20 rule and artificial tea administration. The
results showed the knowledge level increased (p <0.0001). Most students
understood 20-20-20 rule and how to administer artificial tears correctly.
However, the adherence to both methods was approximately 50%. There was
an improvement in the TBUT (p <0.0001) for dry eyes but not for OSDI (p>
0.05). Applying the 20-20-20 rule and artificial tears could be used for CVS
treatment.

students
Artificial tear

1. INTRODUCTION The light emitted harms the eyes, mainly in prolonged
use. High Energy Visible (HEV) light, commonly
known as blue light, is a powerful light emitted by a
gadget, which can cause cataracts and age-related
macular degeneration (AMD) (The Vision Council,
2014).

Almost 90% of computer users have vision and
eye issues, such as headaches, eye fatigue, eye strain,
dry eyes, double vision, and blurred vision (Alghamdi
& Alrasheed, 2020). Loebis (2017) stated that the
prolonged use of gadgets (mobile devices, such as
cellphones) could cause eye problems such as
Computer Vision Syndrome (CVS). It is mainly caused

Computer and gadget users in Indonesia range from
toddlers to the elderly (Novitasari & Khotimah, 2016).
The number of internet users in Indonesia increased in
2019, reaching 171,260,000 (Internet World Stats,
2019). It is due to the benefits computer and gadgets
provide for human life to increase the efficiency of
time, cost, and energy. Not only the number of users is
increasing, but the time spent on the gadget is also much
longer.

Despite the positive impact, computers and
gadgets also bring negative impacts. One of them is the
radiation effect caused by the prolonged gadget use.
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by dry eye disease (DED) (Blehm et al., 2005). Reddy
etal. (2013) stated that computer use for more than two
hours a day is a CVS risk factor.

CVS or digital eye strain is a current rising public
health problem. Approximately 60 million people
suffer from CVS globally (Sen & Richardson, 2007;
Alghamdi & Alrasheed, 2020). The worldwide CVS
prevalence CVS is estimated to be 25% -93% (Blehm
et al., 2005). In Malaysia, the CVS prevalence reaches
almost 90% among young adults, specifically students
(Reddy et al., 2013). Meanwhile, in Indonesia, the
number is not yet known. However, it is estimated to be
almost similar to other countries.

Alghamdi & Alrasheed (2020) stated that CVS
reduces work productivity, increases work errors,
affects job satisfaction, and impairs vision. While for
high school students, CVS can interfere with their
academic activities due to impaired vision. A study
explained that DED, main cause of CVS, causes
problems in several daily activities, such as reading
(OR 3.64; 95% CI 2.45-5.40; p <0.0001); doing
professional work (OR 3.49; 95% CI 1.72-7.09; p
<0.001); using a computer (OR 3.37; 95% Cl 2.11-5.38;
p <0.0001); watching television (OR 2.84; 95% CI
1.05-7.74; p = 0.04); driving during the day (OR 2.80;
95% CI 1.58-4.96; p <0.0001); and driving at night (OR
2.20; 95% CI 1.48-3.28; p <0.001) (Miljanovic et al.,
2007).

CVS can cause evaporative DED (evaporating
tears) due to screen time. DED can be treated by
administering artificial tears solution. It replaces the
evaporating tears and replenishes the tear film (LAM).
Pucker et al. (2016) said that artificial tears replace the
tears layering the cornea and conjunctiva's surface.
Artificial tears solution is safe and effective for DED.
There are various forms of artificial tears solution. They
can be obtained freely on the market, but some artificial
tears require a doctor's prescription. Besides, 20-20-20
rules should be applied. It is a technique when every 20
minutes being in front of a screen, resting your eyes by
closing them for 20 seconds, or seeing as far as 20 feet
(6 meters). The result of Alghamdi & Alrasheed's
(2020) study shows that applying 20-20-20 technique
can overcome the DED symptoms and improve the eye
surface integrity.

A tear film break-up time (TBUT) examination
procedure was used to detect DED (Kumar et al., 2014).
TBUT is the time the tear film (LAM) takes to burst in
the blink of an eye. TBUT is a parameter to assess the
stability of the LAM. TBUT for healthy eyes is 15-20
seconds, while TBUT for DED is less than 10 seconds.
Elvira & Wijaya (2018) stated that the TBUT in dry
eyes is 5-10 seconds. The TBUT examination
procedure was carried out by lubricating LAM using
fluorescein. The patient should not blink their eyes, and

then it is observed using cobalt on a slit lamp. LAM
breakdown time occurs when dry spots appear in the
cornea’'s fluorescein layer (Eva & Augsburger, 2018).
DED diagnosis can also be obtained using a
questionnaire, such as the Ocular Surface Disease Index
(OSDI), which is frequently used. This questionnaire is
already validated and can be applied in various clinical
trials (Schiffman et al., 2000).

Children stares the computer longer in a day both
at home and school. It can increase the risk of early
myopia (Wimalasundera, 2006). In the last five years,
the time spent in front of the computer in the 8-18-year
age group increased from 1 hour per day to 1.5 hours
per day on weekdays. It is also followed by an
increasing number of internet users, age 8-18 years old,
who seek entertainment (Rideout et al., 2010).

Good eyesight is needed to support academic
success, especially at the age of 6-18 years. Impaired
vision will reduce the skills needed in children's
education (American Optometric Association, 2018).
80% of students aged 16 years in Sweden spend three
hours per day in front of the screen (Hedendahl et al.,
2017). Moreover, in Korea, the number of eye problems
in young adults who spend more than two hours in front
of screen increases, so does the vision symptoms
(Jaiswal et al., 2019). Therefore, there is a tendency for
high school students aged 15-18 years to develop CVS
due to the use of gadgets.

Understanding the use of artificial tears and its
advantage, also applying the 20-20-20 technique to
high school students will be very useful for dealing with
DED and CVS, especially in this pandemic situation
when most activities are conducted online. Therefore,
this community service is expected to enrich the
participants’ knowledge of CVS caused by DED and its
prevention by implementing the 20-20-20 rule.

2. METHOD

This community service was conducted in two stages;
the initial stage (pre) and the final stage (post). The first
stage was dissemination on the advantage of 20-20-20
rules, CVS check through TBUT examination and
OSDI questionnaire by an ophthalmologist, and
distribution of artificial tears and its usage procedure
for those diagnosed with CVS. The presentation
emphasized the 20-20-20 rule implementation. The
result was then evaluated, including questions related to
symptoms, CVS risk factors, 20-20-20 rules, body
posture, main therapy, other therapies, use of CVS
medicines, and CVS nutrition. This activity obtained
the preliminary data for TBUT and OSDI students.
The last stage was conducted two weeks after the
distribution of artificial tears, considering the healing
time for corneal wounds, which is around ten days (Lee,
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2016). Therefore, a two-week lag was used to assess
improvement in TBUT and OSDI in students. In this
stage, TBUT and OSDI checks were carried out. Before
that, the students were interviewed related to medicine
consumption and 20-20-20 rules.

3. RESULT AND DISCUSSION

The technological revolution increases the use of smart
digital tools, which ease the works. However, CVS can
harm the eyes due to the long screen time. The result
shows that 93% of students in two public high schools
in Kediri suffered from CVS. It is quite similar to
Malaysia's case and CVS global prevalence, which is
around 90% (Reddy et al, 2013; Alghamdi &
Alrasheed, 2020). The main symptom of CVS is DED,
which can be treated by applying 20-20-20 rule and the
administration of artificial tears. The success rate is
determined by the TBUT and OSDI scores.

3.1 High School Students Knowledge toward CVS
and Interview Result on the Evaluation of
Implementation

The dissemination on CVS prevention and the therapy
was attended by 50 students of SMAN 1 Kediri and 50
SMA N 3 Kediri. The presentation emphasized the use
of artificial tears and the 20-20-20 rule. Students
answered the same questions for pre-test and post-test,
which contain ten questions related to the presentation.
They were CVS symptoms, CVS risk factors, 20-20-20
rules, body posture in front of a computer, artificial tear
main therapy for CVS, other therapy classes, how to
consume medicine, and nutrition for CVS. The
assessment was carried out by determining the correct
answers (the lowest score is 0 and the highest score is
10). The assessment result is presented in Figure 1.

p<0.0001
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Figure 1. The result score among SMAN 1 and SMA N 3
students
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Figure 2. Students answer distribution for pre-test and post-
test

Figure 1 shows an increasing trend in the total
score of students' knowledges (p <0.0001). It shows that
students understand the material given during the
presentation. Furthermore, Figure 2 shows an
increasing number of students who correctly answer the
20-20-20 rules, from 0-93 students. Reddy et al. (2013)
stated that the 20-20-20 rule technique could be used to
prevent CVS. Experimental studies on CVS patients at
Qassim University show that 20-20-20 rules can reduce
DED symptoms (Alghamdi & Alrasheed, 2020).
Similar experimental research conducted in Indonesia
by Anggrainy et al., (2020) also shows that 20-20-20
rules can reduce CVS symptoms. Thus, the 20-20-20
rule is a non-pharmacological technique to treat CVS
symptoms.

Pre-test and post-test results (Figure 2) showed an
increase of student number who understood that the
main therapy in DED and CVS is artificial tear (3 vs 55
students). DED that was properly handled would affect
CVS. Pucker et al. (2016) stated that OTC artificial tear
is safe and effective to cure DED. This is based on a
literature study that showed that all artificial tear types
have similar effectivity (Pucker et al., 2016). In this
activity, the procedure on using artificial tear was
shown in a short video. This was conducted based on
Feng et al.’s (2016) opinion, which explained that using
video as a medium to explain the procedure to use
artificial ~ tears could increase  participants'
understanding of the subject. This strategy successfully
increased the number of participants who understood
the procedure of using CV'S medicine, from 28 students
to 67 students (Figure 2).

Before the second TBUT and OSDI examinations
(post), interviews were conducted to students to check
their understanding. The results suggested that an
average of 50% of students practiced the 20-20-20 rule
and the procedure of using artificial tears properly. This
number is relatively low. Similar results were obtained
by Swanson (1998) in his research about adherence in
using artificial tear, which showed that the percentage
of people with DED who obeyed the procedure and
routinely used the medicines were only 63%. Swanson
(1998) argued that this number is in line with the
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characteristics of the population studied. The
characteristic of the population in Swanson (1998)
study is a mixture of various individuals diagnosed with
mild to severe DED.

Adherence would increase if the population
studied only included a severe DED population. It
should also be noted that the causes of DED can be
differentiated into evaporation-induced DED and tear
film reduction-induced DED. In the high school age
group, which is generally around 16-18, tear film
production is still good. They suffered from
evaporation-induced DED after being exposed to
gadget light radiation. DED among their age is usually
mild to medium, although there are some severe cases
too, such as the injured cornea. This suggests that
artificial tear application among high school students is
still low.

The number of students who applied 20-20-20
rule (50%) is considered relatively low despite the
increasing number of students who understood the rule
(Figure 2). Al Tawil et al. (2020) stated that knowledge
level does not correlate with the practice or application
of the knowledge received. As many as 63% of the
population in Al Tawil et al. (2020)’s study who
experienced all the three CVS symptoms also
understood the 20-20-20 rule. Nonetheless, 20-20-20
rule is still important in CVS handling procedure. A
Study conducted by Anggrainy et al., (2020) showed
the success of 20-20-20 rule to prevent CVS among the
study respondents. Similarly, Alghamdi & Alrasheed
(2020)’s study also suggested that 20-20-20 rule
education can prevent CVS.

An interesting point illustrated in Figure 2 is
the body posture to prevent CVS. Ergonomic position
for gadgets can significantly affect CVS prevalence.
Positioning the gadget below eye level can reduce CVS
risk. This study result by Mowatt et al. (2017) about the
effect of ergonomic position on the CVS showed that
positioning gadgets below eye level can reduce ocular
discomfort symptoms and neck pain experienced by
people with CVS. Hence, CVS symptoms prevalence
among college students can be prevented by improving
ergonomic position while using the gadget.

3.2 Tear Break Up Time Test (TBUT)

The main symptom of CVS is dry eyes or DED. Dry
eyes can be examined with TBUT clinical testing.
TBUT can examine the stability of tear film. Tear film
is formed in one blink. TBUT measures how long tear
film lasts (stable) before it finally breaks. Normal
TBUT time is >10 seconds. In the early examination
(pre), the average TBUT score among students is 5
seconds. After an artificial tear was applied, the TBUT
score reached 8 seconds. The results of 20-20-20 rule
learning session and artificial tear application suggested

that there is an improvement of tear film stability even
though the score has not reached the normal value of
more than 10 seconds (Figure 3).
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Figure 3. Tear Break up Time Test (TBUT) among high School
students before and after 20-20-20 rule dissemination and
administering artificial tear solution

When using a computer for a long time, the TBUT
score will decrease. Akkaya (2018) stated that using a
computer more than eight hours a day will decrease
TBUT due to evaporation-induced DED. The purpose
of administering artificial tear solution is to restore tear
film stability in DED. Tears film consists of three
layers, which are lipid, aqueous, mucous layers. Santos
et al. (2011) compared the application of three types of
artificial tears solutions that work in each tear film
layer. The results showed that there was no effectivity
difference between those three artificial tear solutions.
All three solutions could increase TBUT score
indicated by the results of pre vs post TBUT tests
(p<0.0001). The results are illustrated in Figure 3 of this
paper.

3.3 OSDI Score

OSDI (Ocular Surface Disease Index) is a standard
questionnaire to examine dry eyes, consisting of 12
questions with 0-100 score range to measure the
severity level of dry eyes. According to OSDI
interpretation, 0-12 score means normal dry eyes, 13-
22 is mild, 23-32 is moderate, and above 33 is severe
(Schiffman et al., 2000).
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Figure 4. Ocular Surface Disease Index (OSDI) among high
school students before and after 20-20-20 rule dissemination

and artificial tear solution administration
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In Figure 4, it can be seen that the OSDI score
shows no significant difference before and after the
dissemination of 20-20-20 rule and the administering of
artificial tear solution (p>0.05). Those OSDI scores
indicate that the DED level pre vs post 20-20-20 rule
dissemination and artificial tear solution application is
in the severe category. The administering of artificial
tears should be able to decrease OSDI scores. Santos et
al. (2011) research showed a decrease of OSDI score in
a comparative study regarding the use of artificial tear
solution in thirty days. It showed that artificial tear
solution should be used continuously for thirty days and
accompanied by 20-20-20 rule application in order to
reduce the OSDI score.

4. CONCLUSION

CVS dissemination, which emphasizes 20-20-20 rule
application, and the correct use of artificial tear
(dropping method and frequency) can increase TBUT
score among the students of SMAN 1 and SMAN 3
Kediri. This increase indicates improved dry eyes
symptoms and a reduced number of students with CVS,
even though the score did not reach normal TBUT rate.
Adherence assessment on the 20-20-20 rule and
artificial tear application that were not carried out with
existing adherence instrument becomes a limitation of
this community service and an opportunity that both
actions above can potentially return TBUT to normal
quickly because young people in high school level still
have normal tears production. Around 4-6 students who
stated in the preliminary interview that they
periodically close their eyes while using a computer and
gadget, despite not knowing about 20-20-20 rule,
turned out to have a TBUT score above 10 seconds
(normal). Based on this community service result, 20-
20-20 rule should be disseminated in every education
level to prevent CVS, especially during this COVID-19
pandemic where learning activities are carried out
online. Artificial tear solution should be applied after
consultation with competent doctors, and its use should
be accompanied with 20-20-20 rule to accelerate dry
eyes prevention so that the TBUT can return to normal
faster.
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