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Abstract

Globally, electronic devices are becoming more and more common; they are becoming a necessary
tool for daily living and a portable technology that everybody can use. Aims to assess the effects of
using electronic devices on the health condition of college students in particular eyes health on the
other hands to evaluate internal and external symptoms that arise from prolonged use of electronic
devices. A cross-sectional study was performed between November 2022 to April 2023, a sample of
99 student was selected conveniently from students of college of health and medical techniques. All
students accept to full the questionnaire and undergo the examination were include in the study. those
refused to answer the questionnaire or undergo the examination were excluded. In the existing study
99 students were involved, more than half of them 69.7% was 20-24 years old, the majority of them
were males 57.6%, around 62% were not wearing glasses. The range of using electronic devices
between 1-14 hours per day. The most commonly reported symptoms were eye strain 65.7% and
headache 53.5% whereas watery/dry eye and difficulty in focusing were (44.4% & 42.4%)
respectively. More than half of those with tilted position while using electronic devices associated
significantly with headache symptoms p-value at 0.025 and watery/ dry eye p-value at 0.029. The
significant relationship found between hours consumed on devices and symptoms as headache and
watery/ dry eye with p-value 0.035 & 0.019 consequently. Highly association of head posture while
using electronic devices with convergence p- value 0.000. Headache and wet/dry eyes are strongly
associated with the amount of time spent in the ED. Major symptoms among students was eye strain
followed by headache, watery/ dry eye then difficulty in focusing. Perform 20-20-20 rule, every 20
minutes look away at 20 feet for 20 second, also blinking more to refresh eyes. Pay attention to head

posture to be in straight position. Avoid using these devices for more than one hour continuously.
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Introduction

Electronic devices are rapidly spreading throughout the world in existing years; it has become
indispensable object in everyday life and mobile tool that everyone can easily used. There is a sharp
increase in the availability and use of personal electronic devices as laptops, smartphones, tablets,
and other related devices as well as computers at institutions. Individual's social life is greatly
influenced by the uses of these devices [1-3]. When World Health Organization-declared novel
coronavirus disease-19 (COVID-19) outbreak, a number of nations implemented nationwide
lockdowns to reduce activities requiring human assembly and interaction, including educational
institutions, in an effort to stop the virus's spread. The anticipated consequences of this global
pandemic forced a most people turned to the internet and internet-based services during the lockdown
in order to connect, communicate, and carry out their work from home. During the pandemic, online
learning programs provided a solution. Compared to pre-lockdown levels, internet service usage
increased from 40% to 100% [4, 5]. The long-term effects of using a smartphone or other portable

digital device on the eyes remain unknown. However, using smartphones and tablets has been linked
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to a variety of short-term ocular surface pain, visual discomfort, and asthenopia symptoms [6, 7]. Eye
strain can be caused by a variety of activities, including prolonged phone use, computer use, and TV

viewing.

This condition is frequently referred to as computer vision syndrome or digital eye strain [8].
The American Optometric Association states that daily computer or digital screen users who spend
two or more hours on their devices are most at risk of acquiring digital eye strain (DES) [9]. A
computer, tablet, e-reader, or smart phone is used for extended periods of time, which might cause
digital eye strain (DES), which is defined as the combination of one or more vision-related symptoms
[10]. There are two classes into which these asthenopia symptoms fall. Internal symptoms include the
first group and include headaches, diplopia, blurred vision, and eye strain. The second category of
symptoms consists of what are known as outward signs, such as burning, itching, tearing, and dryness
[11]. Digital eye strain (DES) is very common in many demographics, with prevalence rates ranging
from 50% to 90% and one million new cases annually [12-14]. Nearly 14% of patients seek an optical
checkup due to computer vision syndrome, and many of those afflicted are unaware that they have
the illness, according to an American Optometric Association report [15]. The strain on the human
eye is often increased when reading information on a computer screen. In an attempt to adjust to this
screen-heavy viewing environment, people often blink less than usual. Dry eyes are the result of
prolonged periods without blinking, during which tears covering the eyes evaporate more quickly.
The display will cause more eye strain the smaller and lower its resolution. The high visual demands
of screens and the mental focus required for computer work cause a significant reduction in
spontaneous eye blink rate while one is staring at a computer screen, smartphone, or tablet. People
with uncorrected or under corrected refractive defects are particularly vulnerable due to the eye
focusing and ocular motions necessary for improved vision of digital screens, which places additional

demands on a complex balance between accommodation and convergence mechanisms [16- 18].

THE AIM: To assess the effects of using electronic devices on the health condition of college
students in particular eyes health as well as to evaluate internal & external symptoms that arise from

prolonged use of electronic devices.
Patients and Methods

A cross-sectional study was performed between November 2022 to April 2023, a sample of

99 students were selected conveniently from students of college of health and medical technology.
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All students accept to full the questionnaire and undergo the examination were include in the
study. Some were rejected to answer the inquiries the questionnaire, others refused to undergo the
examination, those students were excluded from the study. Snellen chart [19] used to examine the
visual acuity of both patient’s eyes. Cover-uncover test is useful to identify tropia and differentiate it
from phoria. The test is done by using an opaque occluder and target. Alternate cover test is used to
detect total deviation [20]. Convergence test is a test that the optometrist does in order to test the
ability of your eyes to come together effectively as you focus close to, it’s done by pen. All these

exams were done in the college's optics workshop.

These tests were achieved by professional investigator. A structured questionnaire was
administered following the test that filled by the participant himself. The questionnaire consisted of
demographic characteristics (age, gender, job, if he/she is wearing glasses), questions in concern with
symptoms associated with the using electronic device as (has headache, eye strain, watery/dry eye,
difficulty in focusing, electronic device usage period and type, head posture and place illumination),
the final part was about eye exam information. Data were analyzed using the Statistical Package of
Social Science software (SPSS) version 26; numerical values and percentages were used for
categorical variables, while mean and standard deviation were utilized for quantitative variables. Chi-
square test was used to detect association between variables that expressed as <0.05 p- value.

Results

A total of ninety-nine college students were involved in the present study, more than half of
them 69.7% was 20-24 years, 57.6% were male and around 62% were not wearing glasses. The mean

oh hours spent on electronic devices per day was 7 £ 2.89 hours.

Table (1): Demographic characteristics of study participants.

Demographic variables N %
<20 years 8 8.1%
Age group 20- 40 years 69 69.7%
25-29 years 16 16.2%
> 30 years 6 6.1%
Gender Male 57 57.6%
Female 42 42.4%
Wearing glasses Yes 37 37.4%
No 62 62.6%
Use ED* hr./day Mean + SD 7 £2.89 hours

* ED: electronic devices
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Fig. (1): Frequency (as percentage) of symptoms from using electronic devices.

Figure (1) shows the percentage of symptoms from using electronic devices. The most
commonly reported symptoms were eye strain 65.7% and headache 53.5% whereas watery/dry eye
and difficulty in focusing was (44.4% & 42.4%) respectively.

Head posture while used phones and other electronic devices may be straight or tilted, more
than half of those with tilted position associated significantly with headache symptoms p-value 0.025
and watery/ dry eye p-value 0.029. Squint observed in thirty-eight percent with those have tilted
situation while using electronic devices that were statistically associated significantly p-value <0.006,
table (2).

Table (2): The relation between symptoms and head posture.

Head posture

Tilted Straight P- value
N % N %

Headache Yes 28 66.7 25 43.9 0.025*
No 14 33.3 32 56.1

Eye strain Yes 29 69.0 36 63.2 0.542
No 13 31.1 21 36.8

Watery/ dry eye  Yes 24 57.1 20 35.1 0.029*
No 18 42.9 37 64.9

Squint Yes 16 38.1 8 14.0 0.006*
No 26 61.9 49 86.0

As regard with time spent on electronic devices, the significant association found between
hours consumed on devices and symptoms as headache and watery/ dry eye with p-value 0.035 &
0.019 consequently. There is no association between hours expended on phones or other electronic
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devices with symptoms as eyestrain and difficulty in focusing p-value > 0.05. The majority of students

spend more than 10 hours per day on electronic devices wear glasses 52.4% table (3).

Table (3): The relation between symptoms & electronic devices spending time.

Period
Symptoms N< 5 hou(;j 5N-10 houo;: EIO hm;s P- value
wernggeses o D1k %2 2 o
Headache ¢ ugp w6 5 s OO
ceswan e 0BT % u BT o
waryaryee S5 80 @B B I o
Difficulty in focusing YN%S 3 22? ég gg; 192 g’ii 0.629

Discussion

Recently, electronic devices have become increasingly significant in people's social lives.
With the increasing popularity of mobile phones as a communication tool, telephone functions have
expanded and evolved into smartphones in recent years. Smartphones have replaced computers
because of numerous applications and non-telephone services they offer, like access to social media.
In addition to the advantages of smart phones in daily life, excessive use has been linked to health
risks, including a decline in real-world social interaction and academic performance, headaches, neck

discomfort, exhaustion, sleep disruptions, memory loss, hearing loss, and concentration problems.

According to the World Health Organization (WHQO), exposure to radiofrequency
electromagnetic field radiation (RF-EMFR) from mobile phones raises body core temperature and
may impair cognition. Another research indicates that using these electronic devices can have adverse
effects on one's health [21-23]. Although there is no significant association between period spent on
electronic devices and eyestrain in present study, the highest percentage of eyestrain was found
among those still 10 hours on devices or more, that may be related to the role of orbicularis oculi
muscle that is required during demanding computer work [24]. Another reference shows that Visual
stress increases with factors such as refractive disorders, convergence insufficiency, and screen &

surface glare [25]. Headache and dry eye associated significantly with period that individuals be on
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electronic devices in present study, another study done be Thorud [24] in 2012 also reveals significant
association of dry eye with time spent on devices whereas no association detected with the headache
in particular those spent 2 hours on these devices, this is due to limited time be on them.Unconsciously
smartphones users putting their necks into an overstressed forward curve that was known as text neck
syndrome [26]. This cause several problems significantly as headache, watery and dry eye, squint,
that was approved in current study p- value <0.05. Other study done in AL- Emirate in [27] 2021
shows the same findings. The interpretation is that eye strain, which is caused by improper focusing
and can increase with excessive phone use and holding the device too close to your face, can also

cause headaches, according to the American Migraine Foundation [28].
Conclusions

Headache and wet/dry eyes are strongly associated with the amount of time spent in the ED.
Major symptoms among students was eye strain followed by headache, watery/ dry eye then difficulty

in focusing.
Recommendation

Perform 20-20-20 rule, every 20 minutes look away at 20 feet for 20 second, also blinking
more to refresh eyes. Pay attention to head posture to be in straight position. Avoid using these devices

for more than one hour continuously.
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