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Abstract

Adolescents know their surrounding world through a digital screen. Electronic device use
has become a fundamental part of daily life, including educational and leisure settings. The
influence of the COVID-19 Pandemic has caused an even greater use of electronics as many
schools switched to online learning. Screen-based lifestyles have ultimately led to a concern for
ocular health. Previous studies have indicated that excessive screen time is associated with
negative impacts on adolescents' lives. As the children’s visual system continues to evolve, the use
of electronic screens has become a major concern. Dry eye symptoms and myopic progression are
beginning to increase as extended screen time increases. The purpose of this study was to
determine the relationship between both dry eye disease and myopia with the increased use of
digital devices. A Google Forms survey was administered to students in Monroe Woodbury High
School and Monroe Woodbury Middle School through email from administration. Of the 260
participants, 66.5% reported their eyes “sometimes” feeling tired, fatigued, or strained after work
on electronic devices. The study found a positive correlation between the amount of hours spent
per day on electronic devices and frequency and severity of symptoms, specifically
tiredness/fatigue. The use of electronic devices is an essential part of adolescent lifestyle and

preventative measures should be taken.
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Introduction

Almost all of society has become reliant on digital devices for everyday tasks. The use of
electronic screens has increased dramatically in the past 5-10 years (van Tilborg MM., 2017), and
the increasing reliance on them poses major health issues. The amount of time individuals spend
on the internet rises daily, especially in adolescents. They now know their surrounding world
through a digital screen, which has led to a development in behavior change across different
generations. In modern society, eye disorders in children are considered to be one of the most
significant medical and social problems (Filknia, 2020). As technology continues to become more
prevalent throughout society, it 1s becoming more challenging for people to spend time away from
their devices and relax their eyes.

The COVID-19 Pandemic caused multiple lockdowns throughout the world, which has
greatly contributed to the continuous use of electronic devices, as many schools have switched to
online E-learning. The extended exposure on digital devices may have caused long term impacts
on vision development in adolescents. Many students began using their devices for school and
leisure time, which caused excessive digital device use which may become a big risk factor for the
development of myopia as well as dry eye disease. Taking breaks away from the screen has
become increasingly challenging, as well as caused a prevalence of interrupted sleep patterns.
Children’s eyes take in more blue light than adults. Almost all visible blue light focuses at the
retina which may disturb eyesight and age the eyes at a faster rate (Qasim et al., 2021).

Dry eye disease is a common condition that occurs when your eyes do not produce enough
tears and your tears aren’t able to provide adequate lubrication to your eyes. This can often lead to
discomfort, itchy, or irritated eyes. Studies have found that long-term computer usage may cause

an evaporative-type dry eye disease (Akkaya and Atakan, 2018). Long periods of focused screen
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time may lead to incomplete eye blinking and therefore, may result in dry eyes. (Mineshita et al.,
2021) The long term effects of digital device use could be extremely damaging on vision, and
exploring this concern could allow people to change the amount of time they spend on screens.
Myopia (nearsightedness) is a condition in which close objects appear clearly, but objects
far away do not. Studies have shown that excessive screen time may increase the risk of myopia by
nearly 80% in children (Huang, 2015). It is estimated that by 2050, 59.6% of the world’s
population will become myopia (Saw SM, 2019). The increase of myopia is a matter of serious
public health concern (WHO, 2015). The prevalence of adolescent myopia in regional cities has
increased rapidly over the past 50-60 years, in some cases with 80-90% of high school students
being myopic (Liu, 2021). The adolescent eye is still developing, which means that spending long
periods of time looking at electronic screens close to the eye can result in extended exposure in
hyperopic defocus. The refractive vision is then altered which leads to it developing prematurely.
Digital screen use has become a leading risk factor for causing vision disorder among
children (Mohan, 2020). Since the COVID-19 pandemic many adolescents began complaining of
blurred vision, excessive watering, irritation/itching, and headache. This prompted me to design

this questionnaire-based survey.

Purpose

The purpose of this study aims at focusing on the effects of electronic screens on
adolescents eyes after the COVID-19 pandemic, specifically the relationship between both dry eye
disease and myopia with the increased use of digital devices. It was hypothesized that there would

be a significant increase in ocular discomfort as screen time increased based on past research.
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Methodology

Participants in this study were obtained from Monroe-Woodbury High School and
Monroe-woodbury Middle School. All participants were from the ages of 10 to 19 and had access
to a digital device to be able to complete the online survey. The Google Forms survey was sent
through email from administration to all students, and parental consent was required. The students
had the option of participating, as the survey was completely voluntary. The participants' responses
were all anonymous, which included email addresses. Participants were allowed to stop or
withdraw their surveys at any time.

The online survey consisted of four sections: demographic information, electronic screen
use, Myopia and Dry Eye symptoms, and preventative measures that can be taken to lower the
long term damage. The experimental group consisted of adolescents with symptoms or a diagnosis
of dry eye disease and/or myopia, and the control group consisted of adolescents who had not been
diagnosed with nor have symptoms of dry eye disease and or myopia:

An original survey (Appendix 1) was then administered. Information was collected on age
and gender to compare the prevalence. The use of glasses and contacts was also addressed in the
survey to rule out the limitation of prescriptions having an effect on the impact of device usage on
eye health. Myopia symptoms were collected on a scale of never to always, and scores with
multiple “often” and “always” meant that there were symptoms of myopia. Dry eye symptoms
were collected through a frequency of eye symptoms on a scale of 0-3 and a severity of symptoms
on a scale of 0-3. Participants who scored mostly 2’s and 3’s showed symptoms of Dry eye disease.

The fourth section focused on preventative measures that can be taken for adolescents who
feel they have gained ocular issues from their electronic screens. Participants were advised to seek

medical attention if they feel that they have many of the symptoms or their eyesight has declined.
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Data was collected from August 29th, 2023 to November 1st, 2023. Results were

transferred to Google Sheets for analysis.

Results

There were 260 participants (mean age of 13.93) in total who completed the survey, five of
which were excluded because they did not follow the criteria of the survey and left incomplete
data. The largest age group, 23.5% of the participants, who completed the survey were thirteen
year olds (n=61). Of the total 260 participants, 65% of the participants were females. (n=169).
Under half of the participants, 42.7%, reported that they wear glasses/contact lenses permanently.
The mean age for how long the participants that wear contacts/glasses is 8.5 years old. Out of the
111 participants who wear glasses/contacts permanently, 72 of them have seen a change in their
prescription since the COVID-19 Pandemic. This result could be related to the increased use of

electronic devices during the pandemic, which ultimately caused participants' vision to decline.

Figure 1

How many hours a day do you spend on your electronic devices?

260 responses

~ 1-3 hours per day
. 3-B hours per day
6-8 hours per day
. - ! 9-12 hours per day
—-éﬂ: —* 5 @ Above 12 hours per day
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Figure 2

Which of the following electronic devices do you use the most?

260 responses
Laptop
Desktop Computer
Tablet/iPad

Smartphone
) Ebook Reader

Figure 3

Do your eyes feel tired, fatigued or strained after reading or working on electronic devices?

260 responses
Yes

No
Sometimes

Figure 1 represents the highest amount of hours per day participants spent on their
electronic devices were 3-6 hours (43.5%), which is over the recommended time of 2.5 hours per
day. The most used digital device is shown in Figure 2, with smartphones at 70% of the
participants. This could also be attributed to decreased eye health as participants are spending time

staring at a screen that is close distance to their eyes. This action repeated many times may lead to
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nearsightedness. Figure 3 shows that 66.5% of participants’ eyes “sometimes” feel tired, fatigued

or strained after reading or working on electronic devices.

Figure 4

Are you Myopic (Nearsighted/Short-sighted)? Myopia: close objects appear clearly, but objects
farther away appear blurred.

257 responses

) Yes
' No

Figure 5

Do you have headaches when spending time on your electronic devices?
252 responses

) Never

) Sometimes
~ Often

@ Always
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Figure 4 represents that 61.5% of the participants were already myopic. Figure 5 shows
that 58.7% of the total participants “sometimes” had headaches when spending time on their
electronic devices. This shows a positive correlation between participants who reported having

headaches when spending time on electronic devices and participants who reported having myopia.

Figure 6

Mean Frequency Mean severity

2.0

1.0 e ]

05 - LA S

0.0
1-3 3-6 6-9 9-12 12

Hours

Figure 6 represents the mean frequency and mean severities for each set of hours spent on
digital devices. The bar graph shows that as the hours spent on electronic devices increases, both
the frequency and severity of eye fatigue/tiredness increases as well. Eye fatigue/tiredness is one of
the many symptoms of dye Eye disease. Out of all the symptoms from the survey, eye
fatigue/tiredness had the greatest impact on adolescents' eyes. 46.7% of participants said they had a
frequency of eye fatigue/tiredness “sometimes”, and 50.6% of participants said they had a severity
of “uncomfortable”. This correlation supports that spending long periods of time staring at

electronic devices may lead to ocular issues such as dry Eye discase.
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These values represent continuous data for mean frequency and mean severity within each
time interval. When using Pearson correlation analysis, the correlation between the amount of
hours and the mean frequency was r = 0.953, which represents that there is a strong positive
correlation.(p= 0.0) The correlation between the hours and the mean severity was r = 0.980, which
represents that there is an even stronger positive correlation.(p= 0.0) The positive correlation
between screen time usage and eye fatigue/tiredness implies that as the number of hours spent on

clectronic devices increases, the frequency and severity of symptoms increases as well.

Discussion

The results imply that as the amount of time adolescents spend on their electronic devices
increases, the risk of long term damage grows as well. A large portion of the adolescent population
explored in the study answered questions with “never” and “sometimes” or zeros and ones.
Participants reported having common symptoms of headache and tiredness. Duration of screen
usage did not have a correlation between gender and age. 92% of participants stated that they use
their electronic devices for social networking. The severity of dry eye disease symptoms did not
vary significantly based on participants who wore glasses/contacts or not. Many participants who
stated that they did wear glasses/contacts, also stated that they saw a change in their prescription
since the COIVD-19 Pandemic. The increased use of clectronic devices may have had a correlation
with the change in prescription.

This study was self-administered which serves as a limitation in this study, as participants
were able to self diagnose if they were myopic and their severity of dry eye symptoms.
Additionally, screen time use was an estimate based on recall and was not objectively measured.

Participants may not have been able to calculate the exact amount of time they spent on the
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electronic devices, which serves as a limitation. The study relied on adolescents' answers, and

many may have had difficulties in accurately self-reporting certain information.

Conclusion
|

The hypothesis was partially supported. Severe symptoms did not correlate directly to the
increased use of electronic devices, but symptoms such as headache and tiredness did. Electronic
screen use is part of everyday life and is going to continue to be used more for both in school and
leisure activities. The increased use of electronic devices brings a new challenge of dry eye disease
at an early age and poses the threat for long term damage. Symptoms of myopia and Dry eye
disease due to prolonged screen time have increased since the COVID-19 Pandemic. Prevention of
dry eye disease may involve deliberately blinking the eyes and allowing the eyes time to blink
naturally.

Awareness efforts to reduce the rate of controllable risk factors should be considered. The
use of electronic devices is an essential part of adolescent lifestyle and preventative measures
should be taken. Further research is needed to inform on optimal strategies for myopia and dry eye

disease in individuals with high use of digital devices.
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Apnpendix 1

Effect of Electronic Screens on
Adolescent’s Eye Health

Please answer all questions 1o the best of your ability.

i

1. Disclaimer: All names, emails, and personal information will remain anonymous
throughout this survey. | will not be able to access any of this information.

Participation in this study is comp'etely voluniary. There will be no negative
consequences if you decide not to participate, stop participating, or refuse to
answer any guestion.

By checking yes on the box below, |, the participant, am attesting that | have read
and understand the information above and | freely give my consent/assent to
participate.

Yes

2. Disclaimer: All names, emails, and personal information will remain anonymous
throughout this survey. | will not be able to access any of this information.

Participation in this study is completely voluntary. There will be no negative
consequences if you decide not to participate, stop participating, or refuse to
answer any guestion.

Because this study invoives participants under 18, parental consent must be given.
This box must be checked by a parent/guardian. By checking this box, |, the
parent/guarcian, am attesting that | have read and understand the information
above and I frecly give my consent/assent to participate or permission for my child
to participate.

Yos

htips /docs.google oo Tormsfal inexeOWOL_ gl WE WEMAUADHIQ1T_JIBbThEU2nCrhedl 18
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2. How old are you?
Mark anly one oval.

‘10
1
12

13
14

15

16

............. 17

18
19

4. To which gender identity do you maost identify? *
Mark only one oval

Mule
Fernale

Prefer not to say

5. Do you wear glasses/contact lenses permanently?
Mark only one oval
Yes

Mo

Pt idocs cooole. oot forms/ @ nekeOWGL cREAWE VEMEUACHIONT JHBLThSI 2aCrimut

29
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4. If Yes, since what age have you been wearing glasses/contact lenses?

7. i Yes, have you seen a change in your prescription since the COVID-19 Pandemic?
Mark only one oval.

Yes
Mo

N/A

Electronic Screen Use

P.ease answer ail guestions to the best of your ability.

8. How many hours a day do you spend on your electronic devices?
Mark only one oval.

1-3 hours per day
3-6 hours per day
6-9 hours per day
9-12 hours per day

Above 12 hours poer day

[ RS Y [P N SR e 10 JUSee L YT RS N S S YL NS N S TR SN SRR S T e A T A e ey
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§.  Which of the following electronic devices do you use the most?
Mark only one oval

Laptop

Desktop Computer
"""" Tahlet/iPad

Smuariphone

Foook Reader

10. For what purposes do you use these devices? *select all that apply

JR=t O O F L §

Social Networking
School Wors/ School Projects
Reading ebooks
Watching mevies/videos
] Gaming

i Other

11. Do your eyes feel tired, fatigued or sirained after reading or working on electronic  ~
devices?

Mark only one oval.

Yes
Na

Somaetimes

Myopia and Dry Eye Symptoms

Please answer all questions 1o the pest of your ability.

e Powve 1o meendiar medad feeve IO rdR WL WERIAL IR 397 IRE TR I D Mot

F-25]
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12, Are you Myopic (Mearsighted/Short-sighted)?
Myopia: close objects appear clearly, but objects farther away appear blurred.

Mark only one oval.

Yes

No

13 If Yes, at what age were you first diagnosed with myopia?

14. Do you have blurry vision when looking at distant objects?
Mark only one oval.
MNever
Sometimes
Often

Aberays

15. Do you have headaches when spending time on your electronic devices?
Mark only one oval.
Never
Somctimes
Clten

Always

Ftirve Jrdewss eateser o oreafermalid M e eseCTAN D o RENWE  WORMALIATSI I T HRBTRAIL EEA D
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16. Do you feel a "pulling” feeling around your eyes when spending time on your

electronic devices?
Mark cnly one oval.

MNever
Sometimes
Cften

Abways

Chose the frequency of your eye symptoms on a scale of 0-3

0 Mever, T=Sometimes, 2=Frequent, 3-Always

17. Dryness, Grittiness

Mark cnly one aval.

L0 Never
1: Sometimes

2: Fregquent

18. Soreness orirritation
Mark only one oval.

- 0: Mever
T1: Somelimes
2 Frequent

3: Abways

hiips:idoes.google camiformstd' nekeOWOL_gREFKWE_VEMAUADRIN Y HBBThSIL2nCrieit

8/8
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Burming or watering
Mark only one aval.

0: Newver
1 Sometimes
2: Fregdent

3: Always

20. Eye fatigue/ftiredness

Mark only one oval.

{: Mever
1. Somelimes
2: Frequent

3: Always

Chose the severity of your symptoms on a scale of 0-3
0- Unnoticeable, 1=Uncomfortable, 2-lrritating, 3-Unbearable

21. Dryness, grittiness
tMark only one oval.
0 Unnoticeable
1: Uncomfortable
2: Ireitating

3 Unbearable

Meyers 20
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22,  Soreness orirritation
Mark only one oval.
O Unnoticeable
1: Uncomfortable
2: hritating

3: Unbearable

- 23.  Buming and watering *
Mark only one oval

0: Unnecticeable

1. Uncomforiable

[

L lritating

. Unboarable

(%)

24. Eye fatigue/tiredness *
Mark only one oval.

0: Unnoticeable

1: Uncomforlable

P

= lrritating

Unbearable

L3

Thank you for participating in this survey. Your feedback is important!

Increased scresn lime use for long durations of time may increase the risk of myopia and dry
oy disease. If you found yourself answering many questions with frequent, always or 2's and
3's, it Is important to remember to take breaks often when using your electronic devices.
Seeking medical atlermtion may be beneficial if you feel that you have many of these
symptoms or your eyesight has dechned.

Pilis: cdoss.guogle oo forms'a T nekeOWOL gRFAWE_VEMAUACHIG 7_JBbThSIUZ2nCrlrodt B
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