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Abstract

Purpose: To increase understanding about the damaging effects of light rays on eyesight. To
investigate frequency of people affected from light rays electronic devices. Study design: Cross
sectional study. Place and Duration of Study: Riphah International University Lahore and
duration of study was six months from June 2020 to December 2020. Materials & Methods: A
six months cross sectional study with convenient sampling method was conducted at Riphah
international university Lahore from June 2020 to December 2020. The age of the individuals
was between 18 years—25 years. Individuals who fulfill the inclusion criteria were chosen from

University. A proforma was filled regarding detailed history of use of electronic devices other
visual problems associated with it. Results: In present study 200 students were participated
who has been using electronic devices. In this 100 students were male and 100 were females.
60% were emmetropic, 27.5% were myopic, 5.5% were hyperopia and 7.0% were astigmatic.
40% individuals were using smartphones from 11 years-13 years, 20.5% using from 8 years-11
years and 25% using from 4 years-7 years. The purpose of using these electronic devices in 96
individuals was using smartphone only for social networking. Most of them (130) participants
were using smartphone and laptops. Usage of these electronic devices for more than 4 hours-6
hours was observed in 60 members. Among these individuals most of them were using these
electronic devices by lying on the bed and some were also using in cervical flexion position.
Conclusion: The over all research identified the smartphone/any electronic devices used so

longer had bad effect on vision most particularly myopia occurred. This research suggests that
constant and extreme utilization of smartphone and other electronic devices should be avoided.
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Introduction

Light can be divided into its basic components of colors e.g. red,
orange, yellow, green, blue, indigo and violet. When merged, it
becomes the white light that we see. Each of these components
has a different energy and wavelength. Red end of spectrum has
longer wavelengths and less energy. While on the other side, blue
end has smaller wavelengths and high energy. Visible spectrum
of light that appears white can have a huge blue part, which can
endanger the eyesight to a greater extent of wavelength from the
blue end of the scale. !

The largest supplier of blue light is sunshine. In addition to this,
there are many other sources too e.g.

*  Fluorescent light.

*  CFL (Compact Fluorescent Light) bulbs.

* LED (Light Emitting Diode) light.

*  Flat screen LED televisions.

*  Computer monitors, smart phones, and tablet screens.

Exposure of the eyesight through light rays is small as compared
to the extent of contact from the sun. But there is worry over the

lasting effects of screen exposure because of the closeness of the
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screens and the duration of time that is used for looking at them.
As current NEI-funded report, children’s eyes take in more blue
light than adults from electronic device screens. )

Almost all visible blue spectrums of light goes through the
cornea and lens and focus at the retina. This light may disturb
the eyesight and also affects the age of the eyes. Recent studies
reveal that excessively exposure to blue end of light could lead
to. B

Digital eyestrain/Asthenopia

Light rays from laptop screens and digital electronic devices
can reduce contrast heading to digital eyestrain/asthenopia.
Asthenopia is a condition in which pain in eyes, heaviness of
eyes, dryness and headache are common. Sitting in front of
digital devices screens, dryness of eyes, bad lightening or low
brightness level can also cause eyestrain. Common symptoms
of eyestrain involve sore or annoyed eyes and difficulty in
focusing. ™!
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Retina damage

Studies also suggest that prolonged exposure to light rays with
time could also lead to damage in retinal cells. This may cause
vision pathologies like age-related macular degeneration.[!

If continuous contact to light rays from digital devices, laptop
screens, tablets and smart phones is an issue, then there are
following few ways to minimize the exposure of eye to blue
light.™

Screen time
Try to reduce the extent of time wasted in front of these screens.
Filters

Many types of screen filters are available for smart phones,
laptop screens and tablets. They minimize the quantity of blue
light that reaches at the retina in eyes. [©

Computer glasses

Computer spectacles with yellow-tinted lenses that prevent the blue
light from entering the eyes can also reduce the eye strain. [”

Anti-reflective lenses

Anti-reflective lenses reduce glare and improve contrast and
also block blue light rays from the sun and digital electronic
devices. ¥

The development in digital/electronic screen technology has
improved significantly over the years, and many electronic
digital devices use LED back-light modality to help improve
screen illumination and clarity. These LEDs produce very
intense blue light waves. Laptops, smartphones, flat screen
television and tablets are the example of the devices that use
this expertise. Eyes are being exposed to the abundant blue light
by the widely use and increasing popularity of these electronic
devices for the longer period of time.F!

Methodology

Six months cross sectional study with convenient sampling
method was conducted at Riphah International University
Lahore from June 2020 to December 2020. The age of the
individuals was between 18 years-25 years. Individuals who
fulfill the inclusion criteria were chosen from University.
A proforma was filled regarding detailed history of use of
electronic devices other visual problems associated with it.
Inclusion criteria include the individuals who were using digital
electronic devices and were willing to participate in this study.
Exclusion criteria include the individuals who were not using
digital electronic devices and were not willing to participate in
this study.Permission was taken from research cell of Riphah
International University Lahore and consent was taken from
every selected student for the study. Data was collected by
filling the proforma. Data entered and analyzed by using Statical
Package of Social Scientist (SPSS) version 20.0. Variables were
presented as frequency and percentage.

Results

The clinical characteristics are listed in Graphs 1-6. In present
study 200 students were participated who has been using
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electronic devices. In this 100 students were male and 100
were females. While focusing the refractive error in Riphah
International University’s students, there were 55 Myopic, 11
hypermetropic and 14 astigmatic students. Frequency Graph
number 1 show the distribution of refractive errors in students.
There is no statistically correlation of refractive errors and age
of the students [Figures 1-2].

About 40% students were using electronic devices for 11
years-13 years. Frequency Graph number 2 shows distribution
of years of usage of these electronic devices. In these students
common posture for using these electronic devices was lying
on the bed (36%) and craning neck was 14.5%. About 90%
of students were using these electronic devices for social
media streaming. Most of them (130) participants were using
smartphone and laptops. Usage of these electronic devices for

What is the refractive state of your eye?
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Graph 1: Refractive error in Riphah international university Lahore’s
students, there were 55 myopic students, 11 hyperopic, 14 astigmatic
and 120 students were emmetropic.
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Figure 1: Visible spectrum wavelength.
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more than 4 hours-6 hours were observed in 60 members.

Discussion

This research includes 200 samples from Riphah International
University Lahore, which includes 100 males and 100 females.
The closed ended questions were asked from students by the
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Figure 2: Blue spectrum of light goes through the cornea and lens and
focus at the retina.

aid of proforma, after taking consent from them. Most of the
students were in the age of 18 years-21 years and some were
between the ages of 22 years-25 years.The purpose of using
electronic devices were social networking 40.5%, playing
games 7.5%, watching dramas and movies 33.0%, internet
surfing 9.5% and for study purposes 9.5%.

From how many years using electronic device:

40%
1113 yis

8-11 yrs 20.5%

Graph 2: History of smartphone usage 14.5% was using electronic
gadgets from 15 years.
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Graph 3: Type of devices used by students.
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At which posture you use the electronic device?
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Graph 4: The posture of using devices. The most common posture was by usage of electronic device by laying on bed 36.0%, by holding equal to
eyes 14.0%, by craning neck 14.5% and all 35.5%.
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Graph 5: Purpose of using electronic devices.
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Graph 6: Time spending daily on electronic device.
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Mostly students prefer medium font size. Vision is more
working while seeing at near and small screens, light rays
emit from the phone have great effect on human eyes when we
use smartphone people face blurred vision. And most of the
students wear their prescription while using smartphone. Many
students had complained of headache after a continuous long
use of smartphone. More than 80% of students use smartphone
in darkness by lying on bed. At this position the distance of
smartphone screen from become less than 18 cm, which is a big
risk factor of development of myopia, that’s why now a day’s
smartphones are the major cause of myopia in people who are
using smartphone for a prolonged period of time. It is important
to know that the different levels of brightness also has great effect
on human eye like when you use low brightness in sunlight or in
brighter area your ayes need more accommodation which cause
eye strain same in case if you use high brightness in dark it also
cause fatigue and headache. Barar et al. the excessive usage of
these electronic digital devices points a new challenge of digital
asthenia and eyestrain. This study shows the electronic devices
usage by the young children. In addition to the use of these
devices, take-home assignments to the participants, one-third
of the studies reported with the use of digital reading devices,
instead of a regular textbook. The majority of the students prefer
to sit in a chair while you read (77%, the 445 students), and only
21% (123 of the students would prefer to lie down on the bed,
and 8, students alternated between the chairs, and the beds are.
devices. The frequencies of our study show same results as in
this study. ' Rofenfiled et al. study shows the same results
as in our study. In that study the 55% students were using
electronic devices by lying on the bed and 20% by craning the
neck posture. %131 Costana et al. in his study titled visual and
ocular symptoms related to the use of video display terminals
which was published in journal of behavioral optometry showed
that the students suffering from eyestrain by using smart phone
was 20%. 50% students used their electronic devices by lying on
their bed and they also suffered from asthenopia. '*?2This study
also showed the same frequencies as in the above mentioned
study.In another study which was conducted by the Sheedyet
al. titled asthenopia by using electronic devices showed that
there were 40% students who used electronic devices by lying
on the bed position and 20% were suffered by the eyestrain.
This study also showed the same frequencies. >?3A study titled
children and digital technologies which was conducted by the
Daum et al. showed that there were 55% students who were
using their electronic devices by lying on the bed and 22%
suffered by the eyestrain. These results also strengthen our study
and the frequencies are almost same in both studies. Blue light
emitting from the screen of smartphone causes disturbed sleep
cycle, and when an electronic device is used in darkness it has
more harmful effects. The whole research discussion tells that
smartphone’s excessive use causes many visual problem most
particularly myopia in refractive errors and in ocular symptoms,
headache was the most common problem. 2%

Conclusion

The overall research identified the smartphone/any electronic
devices used so longer had bad effect on vision most particularly
myopia occurred. While the use of smartphones is increased
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in last 5 years-10 years and myopia in Riphah International
University Lahore students was 27.5%, hyperopia was 5.5%,
astigmatism was 7.0%. This research suggests that continuous
excessive use of smartphone and other electronic gadgets should
be avoided.

Recommendations

Students should be aware of bad effect of prolonged use of
video display gadgets on eyes. If possible students should not
use computer/mobile more than 4 hours continuously in a day.
And if it is necessary to use computer/mobile for prolonged
period in a day then preventive measure must be applied
continuously. If students have other ocular problems such as
myopia, continuous use of display gadgets should be avoided.
Don’t use at low brightness in excessive light such as sunlight
and at high brightness in darkness. Use an Anti-blue tempered
glass protector on phone. Anti-blue coating glass is a unique
glass shield which contains anti-blue ray. There is a layer of thin
film which can stop the blue ray coming from the LED/LCD
screen, so it block the emitting, and prevent it from reaching
at the retina of the eyes. It reduces the mobile LCD glare. Take
breaks after every 20 minutes, close the eyes for 20 seconds and
look forward for 20 seconds (Use 20-20-20 rule).
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