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Introduction
Computer vision syndrome (CVS), also referred to as digital eye strain, is a growing public health 
issue, with global estimates suggesting that nearly 60 million people suffer from it.1,2 This is 
mainly a result of the amount of time spent behind digital screens, which has increased 
dramatically in the past few decades.3 In addition, CVS is believed to reduce work productivity, 
increase the error rate, affect job satisfaction and impair visual ability.1,2 Almost 90% of computer 
users may experience visual and ocular symptoms such as headaches, eye strain, ocular 
discomfort, dry eye, diplopia and blurred vision.4,5

The American Optometric Association defines CVS as a combination of eye and vision problems 
associated with the use of computers. These symptoms result from the individual having 
insufficient visual capabilities to perform the computer task comfortably. A review of published 
articles over the last 65 years reported that symptoms of CVS were classified into internal ocular 
symptoms (eye strain and headache), external ocular symptoms (irritation, dryness and burning), 
visual symptoms (blur, double vision) and musculoskeletal symptoms (neck and shoulder pain).3 
The prevalence of visual symptoms resulting from CVS was higher amongst subjects who spent 
more than 4 h working on video display terminals (VDTs).6 Smita et al. reported that almost 62% 
of individuals who use computers for more than 6 h daily have CVS symptoms.7 Studies5,8,9 have 
revealed that the symptoms of CVS are more prevalent amongst spectacle and contact lens wearers.

Several researchers9,10,11,12,13 have reported that the distance of the computer from the eyes is a risk 
factor for CVS and that the closer computers are to the eyes, the more accommodation and 
accommodative convergence must change to achieve clear retinal images. The physiological 
explanation for the challenge to accommodation and accommodative convergence is that near 

Background: Global estimates suggest that nearly 60 million people suffer from Computer 
Vision Syndrome (CVS).

Aim: The goal of this research was to evaluate the effectiveness of an educational intervention 
using the 20/20/20 rule to reduce CVS symptoms. 

Setting: The study was conducted in the Qassim University eye clinic. 

Methods: An experiential intervention study was conducted amongst 40 patients with CVS, 
with their age ranging from 21 to 38 years. The sample was divided into two groups: (1) 
intervention patients (n = 20), who were given a structured advice booklet about how to reduce 
CVS symptoms using the 20/20/20 rule, and (2) control (n = 20) with CVS, who were given 
advice to simply drink more water. Both groups completed two questionnaires, namely, the 
CVS-Q and Dry Eye Questionnaire-5 (DEQ-5). Dry eye clinical tests were performed. The same 
procedures were repeated after 20 days to compare the outcomes before and after intervention.

Results: The study findings revealed that patients complaining from dry eye symptoms 
showed significant changes after the educational intervention (pre-intervention: 9.05 ± 4.32; 
post-intervention: 7.10 ± 3.61) (p = 0.04). The symptoms of CVS were slightly reduced after 
educational intervention, from 9.00 ± 3.03 to 8.35 ± 1.89 (p = 0.38). However, TBUT showed a 
significant increase after the educational intervention (pre-intervention: 6.20 ± 2.02 s; post-
intervention: 8.55 ± 2.84 s) (p = 0.005). 

Conclusion: The educational intervention of the 20/20/20 rule induces significant changes in 
dry eye symptoms and tear film and some limited changes for ocular surface integrity.

Keywords: Computer Vision Syndrome; dry eye; ocular surface integrity; 20/20/20 rule; Dry 
Eye Questionnaire; tear film break-up time; digital eye strain; ocular discomfort.

Impact of an educational intervention using the 
20/20/20 rule on Computer Vision Syndrome

Read online:
Scan this QR 
code with your 
smart phone or 
mobile device 
to read online.

http://www.avehjournal.org
https://orcid.org/0000-0002-2978-9354
https://orcid.org/0000-0003-0247-8780
mailto:s.rasheed@qu.edu.sa
https://doi.org/10.4102/aveh.v79i1.554
https://doi.org/10.4102/aveh.v79i1.554
http://crossmark.crossref.org/dialog/?doi=10.4102/aveh.v79i1.554=pdf&date_stamp=2020-09-23


Page 2 of 6 Original Research

http://www.avehjournal.org Open Access

distance results in excess accommodation, which leads to 
overworking the ciliary muscles of the eye, which is manifested 
as eye fatigue and headache. Prolonged use of computers 
tends to reduce the rate of blinking, which can cause redness, 
dryness and eye strain.

Although there is no consensus on how to manage CVS, a 
number of recommendations have been widely adopted. 
These include a combination of adjustment of the work station 
and lighting, antiglare filters, using a suitable distance for the 
computer monitor and regular work breaks, all of which may 
help in relieving the symptoms.14 In addition, the 20/20/20 
rule usually is given as advice by eye care professionals 
to their patients experiencing near-point visual strain or 
prolonged exposure to near-point devices.15 The rule can be 
stated as follows: every 20 min, take a 20 s break and focus 
your eyes on something at least 20 feet away.16 Boulet reported 
that this 20/20/20 rule is commonly found on the websites of 
optometric associations, although it has very little evidentiary 
support, and its therapeutic benefits are unclear.15 However, 
all of these educational or environmental methods to reduce 
CVS are of unknown efficiency. Therefore, the aim of this 
study was to evaluate whether educational intervention with 
the 20/20/20 rule is effective to reduce CVS symptoms and 
the associated dry eye signs and symptoms.

Methods
Study design
This was an experimental intervention study, conducted 
amongst participants at an optometry clinic. The study 
included 40 participants suffering from CVS whose ages 
ranged from 21 to 38 years, and they were assigned randomly 
to two equal groups (20 participants were assigned to the 
intervention group and 20 participants to the control group).

Inclusion criteria
All participants were aged from 21 to 38 years, used digital 
devices at least 4 h/day and scored ≥ 6 in the CVS questionnaire 
as used. The participants were also required to be near-
emmetropes with no ocular or systemic clinical findings or 
use of medications that may cause dry eye. Emmetropia was 
defined as a refractive error between −0.75 dioptres (D) and 
0.75 D spherical equivalent. Cylinder less than 0.25 D. 
Participants who had undergone corneal refractive surgery or 
who were previous or current rigid gas permeable (RGP)  or 
soft contact lens wearers were excluded from the study. The 
reason for including only younger participants in this study 
was to avoid age-related confounding effects that could 
include dry eye and presbyopia.

Study procedures
This study was approved by the Ethics Committee of the 
Qassim Health Office and was conducted according to the 
Declaration of Helsinki guidelines. Participants attended two 
visits, and all gave written informed consent after having the 
procedures of the study explained to them.

Baseline visit (Visit 1)
At the first visit, medical and ocular histories, CVS 
questionnaires, visual acuities and objective refractions were 
obtained to identify those participants who met the study 
criteria.

Symptoms: All participants were required to complete the 
Computer Vision Syndrome Questionnaire (CVS-Q), which 
was designed to measure visual symptoms related to exposure 
to computers in the workplace. The CVS-Q consists of 
questions relating to 16 symptoms of CVS that are scored 
using two rating scales: one for frequency and the other for 
intensity. In a previous study, the CSV-Q had acceptable 
sensitivity and specificity over 70%.17 Those scoring ≥ 6 were 
considered as individuals suffering from CVS and were 
included in this study.

Then, each participant completed the Dry Eye Questionnaire 
5 (DEQ-5), which has been considered a valid instrument for 
the assessment and diagnosis of dry eye amongst a 
population.18,19 This questionnaire consists of five questions 
and is self-administered to evaluate the frequency and 
intensity of eye discomfort and dryness, as well as the 
frequency of eye tearing.18

Clinical evaluation for dry eye disease: Tear meniscus 
height (TMH) was measured to evaluate the tear quality 
and was assessed by slit lamp biomicroscopy.20 The tear 
break-up time (TBUT) test was performed to evaluate the 
stability of the tear film using a fluorescence strip in each 
patient; TBUT was calculated as the time between the last 
blink (third one) and the appearance of the first dry spot in 
the examination.

Ocular surface and eyelid integrity: The status of the cornea 
and conjunctiva were evaluated with fluorescein, using a slit-
lamp biomicroscope with cobalt blue light and a Wratten 
filter, and graded using the Efron 0–4 grading scale. The 
levels of conjunctival bulbar and limbal redness as well as 
palpebral redness and roughness were observed with the 
biomicroscope (white light) and graded, where 0 indicated 
very slight and 4 was severe. 

Intervention
The intervention group (n = 20) were educated about 
CVS and given a structured advice booklet about how to 
reduce CVS and related symptoms using the 20/20/20 rule 
(every 20 min, take a 20 s break and focus your eyes on 
something at least 20 feet away). In addition, a sticker was 
fixed on each computer monitor to remind users of the 
20/20/20 rule and to blink more often. For the control 
group, which also included 20 participants, only advice to 
drink more water was suggested.

Follow-up visit (Visit 2)
Twenty days after the baseline visit, all participants attended 
the follow-up visit (N = 40) to investigate the impact of 
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the 20/20/20 educational intervention as compared to the 
control. All procedures were repeated as explained above 
from least invasive to most invasive: the CVS-Q, DEQ-5, 
blink rate, tear film evaluation and, finally, ocular surface and 
eyelid integrity.

Data analysis
All statistical analyses were performed using the Statistical 
Package for the Social Sciences (SPSS) software package 
version 22.0 (SPSS, Inc., Chicago, IL, United States). Paired 
t-tests were used for the between-visit comparisons for 
normally distributed data and Wilcoxon tests were used 
for ordinal data, with p < 0.05 considered as statistically 
significant in this study.

Ethical considerations
This study was approved by the Human Research Ethics 
Committee of the Qassim Health Office (ethical clearance 
number: 1441-1165872, 3\2\2019) and was conducted 
according to the Declaration of Helsinki guidelines. The 
participants attended two visits, and all gave written 
informed consent after having the procedures of the study 
explained to them.

Results
Demographic characteristics of participants
The study included 40 participants with CVS; all of them 
were men, and their ages ranged from 21 to 38 years, with 
a mean and standard deviation (s.d.) of 28.3 ± 5.8 years. 
The intervention group included 20 patients, with a 
mean and s.d. for age of 28.4 ± 6.4 years. The control 
group included 20 patients, with mean age ± s.d. of 
27.3 ± 5.4 years. There was no significant difference in 
mean age between the intervention and control groups 
(independent t-test, p = 0.94).

Computer Vision Syndrome Questionnaire and 
Dry Eye Questionnaire 5 results
As shown in Table 1, there were no significant changes in 
CVS scores between visits in either intervention (p = 0.38) or 
control group (p = 0.42) (Figures 1 and 2). However, symptoms 
measured by the DEQ-5 showed significant reductions 
between visits in the intervention group (p = 0.04), whereas 
no significant changes were found between visits in the 
control group (p = 0.28) (Figures 3 and 4).

Tear film and clinical findings of dry eye
There was no difference between visits in TMH measurements 
and blink rate in both the intervention (paired t-tests, p = 0.28) 
and control (p = 0.29) groups. In the intervention group 
(Figure 5 and Table 2), TBUT measurements were significantly 
higher in the follow-up visit (mean ± s.d.: 8.55 ± 2.83 s) 
compared to the baseline measurements (6.20 ± 2.02 s, p = 
0.005). The TBUT levels were not significantly changed 
between visits in the control group (p = 0.27) (see Figure 6).

Ocular surface integrity
Table 3 shows the results of different variables of ocular 
surface integrity. There was no difference between visits in 
either group in the scores of bulbar redness, palpebral redness 
and roughness, meibomian gland dysfunction (MGD) or 

TABLE 1: Group means and standard deviations for Computer Vision Syndrome 
Questionnaire and Dry Eye Questionnaire 5 for baseline and follow-up visits for 
both intervention and control groups with the outcomes of paired t-test 
intergroup comparisons.
Test Group Visits Mean ± s.d. p

CVS Intervention Baseline 9.00 ± 3.03 0.38
Follow-up 8.35 ± 1.89

Control Baseline 8.05 ± 1.47 0.42
Follow-up 7.55 ± 2.54

DEQ-5 Intervention Baseline 9.05 ± 4.32 0.04
Follow-up 7.10 ± 3.61

Control Baseline 9.15 ± 2.05 0.28
Follow-up 9.70 ± 2.43

Note: Quantities are unit-less here.
CVS, computer vision syndrome; DEQ-5, dry eye questionnaire 5; s.d., standard deviation.

15.0

12.5

10.0

7.5

5.0Co
m

pu
te

r v
isi

on
 sy

nd
ro

m
e 

sc
or

e

Interventional group visit 1

Changes between visits
Interventional group visit 2

FIGURE 1: Box plots for Computer Vision Syndrome questionnaire score for the intervention 
group. No significant changes between visits. 
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FIGURE 2: Box plots for Computer Vision Syndrome questionnaire score for the 
control group. No significant changes between visits.
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corneal staining. In the intervention group, the limbal redness 
score was significantly lower at the follow-up visit (1.8 ± 0.61) 
compared to the baseline visit (2.4 ± 0.99; p = 0.04), whereas 
no significant changes were found in the control group.

Discussion
One of the major effects of the technology revolution is the 
increase in use of smart digital devices in all aspects of life. 
Despite the remarkable advantages, the use of computers 
and other visual display terminals for a prolonged time 
may have negative effects on vision and the ocular surface, 
leading to the development of CVS.4,21 The current study 
assessed whether an educational intervention with the 
20/20/20 rule would be effective to reduce CVS symptoms 
and the associated dry eye signs and symptoms amongst 
participants. The study revealed that the educational 
intervention induces significant changes in dry eye 
symptoms (p = 0.045). This is in line with the American 
Optometric Association, which suggests that following the 
20/20/20 rule in daily near activities could eliminate the 
symptoms of CVS.22 However, there were no significant 
changes in the CVS scores between visits in the intervention 

TABLE 2: Group means and standard deviations for clinical variables for 
baseline and follow-up visits for both intervention and control groups, for 
each indicated variable, with the outcomes of paired t-test intergroup 
comparisons.
Test Group Visit Mean ± s.d. p

Tear meniscus 
height 

Intervention Baseline 0.32 mm ± 0.10 mm 0.28
Follow-up 0.30 mm ± 0.23 mm

Control Baseline 0.30 mm ± 0.11 mm 0.30
Follow-up 0.22 mm ± 0.24 mm

Tear film 
break-up time 

Intervention Baseline 6.20 s ± 2.02 s 0.005
Follow-up 8.55 s ± 2.84 s

Control Baseline 7.80 s ± 6.5 s 0.27
Follow-up 6.85 s ± 5.8 s

Blink rate Intervention Baseline 9.15 ± 5.82 0.30
Follow-up 11.40 ± 6.25 

Control Baseline 10.6 ± 5.49 0.95
Follow-up 10.55 ± 7.63

s.d., standard deviation.
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FIGURE 3: Box plots for Dry Eye questionnaire 5 score for the intervention group. 
Significant changes between visits.
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FIGURE 6: Box plots for tear film break-up time measurements for the control 
group. No significant changes between visits.
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FIGURE 4: Box plots for Dry Eye questionnaire 5 score for the intervention group. 
No significant changes between visits.

FIGURE 5: Box plots for tear film break-up time measurements for the 
intervention group. Significant changes between visits.
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group (p = 0.38). Arshad23 reported that with educational 
intervention, significant change was observed in patients 
with asthenopia. Motoko et al.24 reported that the dry eye 
symptom score showed a significant decrease in their 
intervention group. The limited changes in CVS symptoms in 
the current study may be a result of the participants not 
following the 20/20/20 rule sufficiently during the 
intervention period; this study was conducted without 
reminders (e.g. with apps) that could facilitate users more 
easily following the rule and thus result in a better CVS 
outcome. Min et al.22 reported that there are mobile and 
desktop applications that can help computer users follow the 
rule. Recently, Min et al.22 proposed an eyewear system for 
helping users follow the 20/20/20 rule that could give better 
results in future studies. The authors assume that it is difficult 
for users to direct their eyes at a distance of 20 feet, at intervals 
of 20 min and for a period of 20 s. If the time interval for the 
exercise increases to, say, 40 s or more, this might make it 
easier for users to follow the rule.

Interestingly, TBUT in our study exhibited a significant 
increase after the educational intervention, which was 
statistically significant (p = 0.005). This could be a result of the 
frequency of blinking during the process of performing the 
20/20/20 exercise, which re-wets the cornea, helps prevent 
dryness and increases the duration of tear break-up time. 
Reduction in the blink rate during focusing and concentrating 
on near screens can result in dry eye. Smart eyeglasses 
developed to stimulate more frequent blinking at intervals of 
5 s have been shown to increase the blink rate, resulting in 
eliminating the symptoms of CVS.25 Although the 20/20/20 
rule is popular amongst eye care professionals, there is a 

paucity of previous studies to assess the clinical and scientific 
value of the rule. Several researchers15,26,27 have investigated 
the 20/20/20 rule in the management of CVS, near-point 
stress and also for controlling the progression of myopia, but 
still there is insufficient scientific evidence.

In this study, ocular surface integrity showed a reduction in 
limbal redness from Grade 2 to Grade 1 that was statistically 
significant (p = 0.04), but in the control group the limbal redness 
remained at Grade 2 pre- and post-test (p = 0.78). In general, 
there was a slight decrease in signs of dry eye after the education 
intervention, but this was not statistically significant. Several 
researchers25,28,29 have reported that taking frequent short breaks 
is considered the most effective method to reduce CVS. These 
results give us a clue that educational interventions may have 
an influence on ocular signs and symptoms but not enough to 
reduce CVS symptoms. The current study has some limitations: 
the sample size was small, the duration of the intervention was 
short, and the study was conducted only amongst male 
participants. Thus, it is recommended that future studies 
increase the sample size and use a longer period for the 
intervention, install software on phones and/or computers for 
break reminders to ensure that the participants accurately 
follow the 20/20/20 rule and perhaps give supplements like 
artificial tears where necessary, such as for older patients.

Conclusion
This study concludes that the educational intervention of 
the 20/20/20 rule induces significant changes regarding 
dry eye symptoms and tear film and some limited changes 
for ocular surface integrity. Thus, the rule has some effect 
on CVS signs and symptoms but it is not enough to 
completely eliminate CVS. There was limited evidence 
suggesting that the educational intervention impacts the 
reduction of CVS symptoms and associated dry eye signs 
and symptoms. This pilot study is considered as a 
foundation stone for larger studies that may provide further 
evidence towards reducing CVS.
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TABLE 3: Group means and standard deviations for clinical variables graded with 
the Efron scale for baseline and follow-up visits for both the intervention and 
control groups, together with Wilcoxon paired-test intergroup comparisons.
Test Group Visit Mean ± s.d. p
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Follow-up 2.30 ± 0.73

Control Baseline 2.55 ± 0.61 0.13
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Intervention Baseline 2.60 ± 0.88 0.16
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Control Baseline 3.1 ± 0.71 0.10
Follow-up 2.15 ± 0.87
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Intervention Baseline 2.05 ± 0.88 0.15
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