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INTRODUCTION 

Healthy eyesight is unarguably valuable. Out of all the five sense 
organs, the sense of sight is considered to be the most important 
in humans; and this is reflected in how complicated human eyes 
are relative to other creatures. Many animals gain most of the 
information about their environment through their sense of smell, 
but humans do by seeing the world in its vivid colors.  

The function of the eyes in general is the end result of the coming 
together of the functions of each individual component of the eye 
as an organ: from the external parts like the eyelashes and the 
conjunctivae, to the extraocular muscles, down to the innermost 
parts like the photoreceptor cells in the retina. Each individual 
part works separately from, yet harmoniously with the other parts 
of the eye and the visual system to produce a sensory 
experience, that is the sight, and its subsequent vision.  

Sight and vision are two different entities. Sight is physical. It is 
the sensory experience in which light reflects off shapes and 

objects and the eyes then focus this light. Signals are sent to the 
brain to be converted into images. Vision, on the other hand, is 
a thought process, or a metaphysical concept [1]. Vision 
produces an understanding of what is seen, where it is, and how 
to react to it by combining information from many sensory 
systems to create a perception of reality. It is a dynamic and 
interactive process developed through experience to gain 
understanding of the external visual space world [2].  

Sight and vision are harmonious and are very important in our 
lives. They help to connect people with their surroundings and 
bring beauty and understanding of the world to us. They also 
keep us safe by providing awareness of the dangers around us. 
And in turn, they keep our minds sharp and alert. Frequent 
stimulation of the mind and philosophical interpretation of one’s 
sense of vision helps with overall health and intelligence [1]. 
Thus, learning, especially in children, relies on vision [3]. 

With these functions of sight and vision in mind, one should 
realize the importance of maintaining a healthy eyesight. 
Unfortunately, statistics from the World Health Organization 
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showed that there are 1.3 billion people globally who have some 
form of vision impairment and that in 80% of them, the vision 
impairment is considered avoidable. The leading causes of 
vision impairment worldwide are uncorrected refractive errors 
and cataracts [4].  

Refractive error, or ametropia, is an error in focusing of light by 
the eye from an object onto the retinal plane [5]. Refractive error 
consists of myopia, hyperopia, and astigmatism [6], and is 
corrected mainly with spectacles. Myopia or nearsightedness is 
a refractive error where light focuses in front of, instead of on the 
retina [7]. This may be caused by excessive refractive power 
and/or axial lengthening of the eye that results in anterior 
displacement of focus from the retina [8]. In myopia, distant 
objects are blurry while close objects appear normal. Hyperopia 
is the condition where light is focused behind, instead of on the 
retina. It is often caused by an eyeball that is too short, or 
misshapen lens or cornea. This results in close objects being 
blurry, and distant objects appearing normal [9]. Astigmatism is 
the refractive error that results from imperfections in the 
curvature of the cornea (corneal astimagtism) or the lens 
(lenticular astigmatism). And since its pathology is not that of the 
axial length of the eyeball, it can co-exist with either myopia or 
hyperopia. In astigmatism, vision for both near and distant 
objects is blurry or distorted [10].  

Uncorrected refractive errors are a major disease burden among 
children around the world [11-22]. In the Philippines, it has been 
reported that 1 in 4 (24.53%) first grade students has errors of 
refraction, with astigmatism (22.64%) being the most common, 
followed by myopia (3.77%), and hyperopia (2.83%) [23]. This is 
worse than the statistics previously reported by the Department 
of Health which stated that 10% of grade school children have 
eye problems, many of which were undetected. A quarter of 
these children had amblyopia and the rest had main error of 
refraction [24].  

More important than the number of children having error of 
refraction is that the consequences of uncorrected refractive 
errors are even heavier: educational loss, low productivity, and 
impaired quality of life [25-27]. Refractive errors can affect 
children’s routine schoolwork and daily activities as these 
children have difficulty concentrating on curricular activities [28, 

29]. The worst outcome of uncorrected refractive error is 
blindness and its manifold consequences [30]. Hence, 
uncorrected refractive errors can pose problems not only to the 
child and to his parents and family, but to the government as well 
[24]. 

Several factors have been reported to cause refractive errors in 
children. Age has been seen to affect development of refractive 
errors, particularly of myopia [31]. Gender, on the other hand, has 
not been consistently shown to affect development of refractive 
errors. Researchers from Sydney, Australia found that girls 
engaged in more myopigenic activity than boys [32]; however, a 
study from Taiwan stated that although more girls had myopia, 
gender did not cause statistical differences [33].  

Familial factors were also seen to contribute to development of 
refractive errors. The study conducted by Peng in Taiwan 
showed that there was a higher rate of myopia in children of 
myopic parents [33]. However, parental history of myopia was 
seen to significantly affect only children 5 – 6 years old, and not 
children 12 – 17 years [34]. Ethnicity was also reported to affect 
the development of refractive errors. Asian origin was seen to 
be associated with higher rate of myopia [32, 35]. Even parental 
behavior guidance and the environment where children grow up 
were also reported to affect the development of refractive errors. 

This was depicted in a Singaporean study that reported the 
contribution of familial siblings to the changes in refractive errors 
and vitreous chamber depths [36]. 

Educational factors have also been associated with refractive 
errors. A significantly strong correlation between educational 
attainment and refractive errors has been reported by British 
researchers. In their study, Williams and Hammond noted that 
16% of primary school graduates had myopia, and 35% of 
people with a higher education degree were diagnosed with 
myopia [37]. In a large-scale survey in Greater Beijing area, it was 
noted that school types and reading in dim light, as well as daily 
long-hour and continuous study without rest over a long period 
of time are correlated with myopia [31]. This has the implication 
of the school being one of the most important establishments to 
lead in the prevention particularly of myopia [38].  

Another important factor is the eye-to-object distance. Near-
work tasks are particularly dangerous to vision [39, 40]. A strong 
correlation between the occurrence of myopia and the time 
children spent on near-work tasks was found in an investigation 
of 1,108 kindergarten children ages 5 – 7 in Taiwan33. Near-work 
activities include reading/studying, computer use, playing Game 
Boy, watching television, and playing electronic gadgets; all of 
these increase eye-use time [33, 41, 42]. Other researchers have 
found a correlation between decreasing hours of outdoor 
activities and incidence of myopia [43, 44]. 

Technology undeniably plays a vital role in our daily lives. This 
includes electronic games, home computers, handheld devices, 
and other type of gadgets like the television and radio. Children 
use gadgets for various purposes like playing games, watching 
videos, listening songs, chatting with their friends, and browsing 
different websites. Unfortunately, gadgets are popular in 
children as likely in elders [45].  

Nowadays, it is no longer surprising to see a 2-year old baby 
who can and knows how to use a gadget [45]. Parents are partly 
to blame for this phenomenon. There is an apparent increased 
dependence of parents on gadgets for parenting. If the baby is 
not taking feed, parents show nursery rhyme over the 
smartphone or tablet to distract the baby. When the baby cries, 
parents introduce gizmos that play “shush” sound to comfort and 
console the baby. If the baby is not sleeping, parents get baby 
sleep monitor that plays sounds to help baby sleep [46]. And this 
is just the start. When kids grow older, they want a mobile phone 
or a video game because their best friends have one. Eventually, 
they shift from physical plays to digital games where they enjoy 
competing with each other online. And the addictive way social 
media platforms are engineered kept these children obsessed 
with what others have to say about them. So that what started 
as a convenient way of distraction became an addiction [47].  

The Centers for Disease Control and Prevention (CDC) has 
reported that children ages 8 - 10 spend about 6 hours in front 
of a screen using entertainment media, nearly 4 hours of these 
in front of the television. Children 11 – 14 years spend 9 hours 
for screen time, 5 of these watching television. Children 15 – 18 
years spend 7.5 hours in front of a screen, 4.5 of these in front 
of the television [48]. This is sad because these hours could have 
been spent on a game of basketball, or walking the dog, or other 
physical activities. 

The deleterious effect of gadget use on a child’s vision has been 
reported in all forms of media and across different countries. Dr. 
Muthukrishnan, a Malaysian ophthalmologist, believes that one 
of the contributing factors to the rise in children wearing glasses 
is the usage of electronic gadgets. He said that long hours of 
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exposure to electronic gadgets could cause refractive errors 
such as long-sightedness, short-sightedness or astigmatism in 
children [49]. Ophthalmologists in the United Arab Emirates also 
say the same thing – excessive screen time strains children’s 
eyes. Dr. Naqi, the head of the ophthalmology department at 
Dubai Hospital, stated that there is a notable higher incidence of 
myopia, and that it is starting at a younger age compared to the 
pre-screen/tablets era. This was confirmed by Dr. Thakur, an 
ophthalmologist from Mediclinic Welfare Hospital, who added 
that aside from the increase in the number of cases of refractive 
errors, there is also a faster progression or worsening of pre-
existing short-sightedness. Dr. Thakur also said that children’s 
risk of getting myopia fell by 2% for every extra hour they spent 
outdoors a week, and that fewer children became short-sighted 
when they were made to spend 80 minutes of recess time 
outdoors every day compared to those who were not required to 
do that [50]. The Deccan Chronicle in India reported that vision 
impairment due to refractive errors has become a modern 
lifestyle disorder among children and youngsters, just like 
hypertension, cholesterol and diabetes, and are mainly caused 
by continuous use of mobile phone, television and computer [51]. 
Our very own Department of Health also reported that there is a 
rise in visual impairment among school-age children due to the 
use of gadgets like mobile phones and tablets [52].  

Children who spend multiple hours staring at digital devices are 
at risk of developing these vision-related problems: computer 
vision syndrome, unhealthy posture, nearsightedness, and 
increased exposure to blue light [53]. Computer vision syndrome 
(CVS), also known as digital eye strain (DES) has been 
estimated to have developed in approximately 60 million 
people54. CVS represents a group of visual and extraocular 
symptoms associated with the sustained use of visual display 
terminals (VDT). This syndrome include visual symptoms, ocular 
symptoms, asthenopia or eye strain, light sensitivity, 
musculoskeletal and general symptoms [55]. The visual 
symptoms are related to blurred vision: constant blurred vision, 
post work distance blur, and intermittent blurred vision at near. 
Ocular surface-related symptoms are itching eyes, burning 
eyes, foreign body sensation, and sore eyes. Patients who work 
in front of a VDT for more than 4 hours a day can develop dry 
eye disease. Dry eyes in CVS has often been associated with 
lesser frequency of blinking when people use electronic screens. 
A person blinks an average of 15 times per minute. This can 
drop to 5 times per minute due to the high attention required 
while using an electronic screen. Since blinking is a natural 
mechanism that keeps the eyes moist, lubricated and clean, a 
lower blink rate therefore causes dry eyes and irritation. Desktop 
computers and wall-mounted televisions can worsen the 
condition because one has to look upwards, making the eyes 
open wider and exposing more surface area of the eye to 
evaporation [56]. Ocular complaints can also be related with the 
dysfunction of Meibomian glands [57]. Some patients complain of 
excessive tears and excessive blinking [58]. The prevalence of 
asthenopia among gadget users is estimated between 55% and 
81%. Eye strain from prolonged use of gadgets can cause 
removal of the near point of convergence, deviation of phoria for 
near vision and inaccurate accommodative response [54]. 
However, these modifications are only temporary and do not 
have a permanent effect on accommodation [59]. 
Musculoskeletal symptoms may include neck pain, back pain, 
and shoulder pain [55]. General symptoms in CVS are not directly 
linked with eyes and occur towards the end of the day like 
irritability, increased nervousness, general fatigue and 
drowsiness. CVS is temporary and is heightened by inadequate 
lighting condition [58]. CVS is still underdiagnosed and people 
should be made aware of the bad effects the prolonged use of 
gadgets has on eyesight [60].  

It is common to slouch inward, round the back and shoulders, 
and tilt the head back and jut the chin forward when one uses a 
computer or digital device for prolonged periods. This unnatural 
posture called “turtling” leads to many of the non-visual 
symptoms of computer vision syndrome [53].  

Nearsightedness or myopia prevalence has been seen to have 
significantly increased in the last few decades and this trend 
coincides with the increased use of computers and digital 
devices by children [53]. In a study conducted in school children 
in Salem, Tamil Nadu, it was found out that out of students with 
more gadget usage, 75% were myopic; out of students who 
watch television at close distance, 85% were myopic. Both 
findings indicate that visual gadgets and habit of using them are 
major factors associated with myopia [61].  

Blue light is a high-energy visible light emitted by the LED 
screens of computers, tablets, smartphones and other digital 
devices [53]. Blue light is that light with wavelengths in the 500 
nm to 381 nm range [62]. A study on blue light exposure 
conducted on rhesus monkeys showed retinal degeneration that 
developed after exposing the monkeys to high-intensity blue 
light at 441 nm for a duration of 1000 seconds [63]. Follow up 
animal studies sought to explore the basis to explain why blue 
light reactions cause retinal degeneration. Pautler, Morita and 
Beenley found in their study on bovine retinal tissues that 
cytochrome oxidase is the key enzyme in the respiration of the 
retina in higher mammal and blue light exposure destroyed 
cytochrome oxidase and inhibited cellular respiration [64]. Acting 
on this discovery, Chen conducted a similar study on rats and 
had similar results, leading him to conclude that inhibition of 
cytochrome oxidase by blue light exposure and the consequent 
suppression of the cellular metabolism is a potential cause of 
retinal degeneration [65]. Furthermore, blue light emitted by sharp 
displays prevents the release of melatonin, an important sleep 
inducing hormone [47]. Thus, blue light not only can cause retinal 
degeneration, but also can cause sleep impairment in children 
[47].  

The gadget ‘epidemic’ has not spared the Boholano children. 
This prompted the authors to conduct a study on the effects of 
gadget use on the visual acuity in Boholano kids.  

SIGNIFICANCE OF THE STUDY 

The authors believe that this study will benefit the following 
stakeholders: 

1. Department of Health 

This study would contribute to the achievement of the goal of the 
National Prevention of Blindness Program of the Department of 
Health which is to reduce the prevalence of avoidable blindness 
in the Philippines through the provision of quality eye care [66]. 
This study would specifically answer the second objective of this 
program which is to reduce visual impairment due to refractive 
errors by 10%. This study can also help to achieve the third 
objective of the program which is to reduce the prevalence of 
visual disability in children from 0.3% to 0.2%.  

This study would also add information or data that may help in 
the revision or promulgation of programs that aim for healthy 
eyesight for Filipinos.  

2. Department of Education 

The schools are important partners in the prevention of disease 
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and maintainance of good overall health and well-being. The 
results of this study can be shared with the school-site of this 
study and can be the basis for programs that will alleviate, if not 
totally eliminate, vision problems.  

3. Gov. Celestino Gallares Memorial Hospital 

This study is a manifestation of the institution’s vision of 
becoming a premier research facility.  

4. Department of Pediatrics 

This study would strengthen the commitment of the department 
to help the community by any way it can. This can provide data 
that will serve as basis in the design of programs on healthy 
eyesight applicable in our own outpatient department and in our 
chosen community. These programs may include department-
initiated vision screening, or health-teaching activities around 
healthy eyesight.  

This can also provide a springboard for researches on related 
topic. 

5. Boholano Children 

The ultimate beneficiaries of this study would be the Boholano 
children. The results of this study can help produce relevant laws 
and programs to support and maintain healthy eyesight 
particularly in children. Furthermore, this study would not only 
identify children who need correction of errors of refraction but 
would also help in the prevention of visual impairment by 
promoting awareness of the negative effects of gadget use on 
children’s eyes.  

OBJECTIVES OF THE STUDY 

General objective: To determine the correlation between 
gadget use and visual acuity in school-age children  

Specific objectives: 

1. To determine the duration of gadget use by school-age 
children: 

a. <30 minutes 
b. 31 – <60 minutes  
c. 61 – <90 minutes 
d. 91 – <120 minutes 
e. 121 – <150 minutes 
f. 151 – <180 minutes 
g. 181 – <210 minutes 
h. 211 – <240 minutes 
i. >240 minutes 

2. To measure the visual acuity of school-age children who 
use gadgets 

3. To categorize the visual acuity of school-age children who 
use gadgets: 

a. Emmetropia 
b. Myopia 
c. Hyperopia 

4. To determine the correlation of visual acuity of school-age 
children with the duration of gadget use  

METHODOLOGY 

Research Design: This is a cross-sectional survey study.  

Study Population and Locale: This study included 120 school-
age children enrolled in Tagbilaran City Central Elementary 
School. The sample size was computed using Cochran’s 
Sample Size Formula based on a 95% confidence level and a 
margin of error of about 9%. The formula is as follows: 

n0 = z2pq 
e2 

Where: 
n0 = sample size 
z   = selected critical value of desired confidence level 
p  = estimated proportion of an attribute that is present in the 

population 
q  = 1 – p 
e  = desired level of precision 

Inclusion and Exclusion Criteria: 

Inclusion criteria: 

1. Children 6 – 12 years old 
2. Formally enrolled in the mainstream classes at Tagbilaran 

City Central Elementary School 
3. Able to identify letters 

Exclusion criteria: 

1. Children wearing corrective eyeglasses  
2. Children who do not own a gadget or have no access to 

gadget 

Sampling Technique: This study utilized simple random 
sampling.  

1. The complete list of pupils aged between 6 to 12 years and 
enrolled in the current school year was obtained from the 
office of the principal and served as the sampling frame.  

2. The names in the sampling frame were numbered from 1 to 
N (or the number assigned to the last student in the list) 
such that each student got a unique number. 

3. The author utilized the Excel computer program to produce 
a list of numbers and their corresponding names in the 
sampling frame. These pupils were included in the study.  

Duration of the Study: The study ran from July 1, 2019 to 
August 31, 2019.  

Research Instrument: A questionnaire was used to ask 
information regarding access to gadget and duration of gadget 
use.  

Data gathering: 

1. An approval of the research proposal by the hospital 
Institutional Review Board was sought. 

2. A letter was written to the school principal to ask 
permission to conduct the study in their school. A meeting 
with the school staff was held to explain the procedures of 
the study.  
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3. The sampling process was started as soon as the 
necessary permissions were obtained. 

4. An informed consent was obtained from the 
parents/guardian of the chosen pupil. An informed assent 
was also obtained from the chosen pupil. 

5. When an informed consent was given, the chosen pupil 
was interviewed by the principal investigator regarding 
access to gadget and the duration of gadget use. 

6. A pilot test was performed before the conduct of the 
research proper.  

7. After the interview, the chosen pupil was examined by the 
co-author optometrician using the Snellen eye chart.  
a. The screening was performed in a quiet room with 

adequate lighting and ventilation. 
b. The subject was asked to stand at a distance of 20 

feet from the Snellen eye chart. 
c. The eyes were tested separately. One eye was 

occluded while the other eye was tested.  
d. The subject was asked to read the letters in the 

Snellen eye chart from the line with the biggest letters 
down to the line with the smallest letters legible for the 
subject.  

8. The visual acuity results were categorized into 
emmetropia, myopia, or hyperopia.  

9. Parents of pupils with refractive errors were advised about 
the condition of their children’s eyes and about the need 
for further tests to rule out astigmatism. They were also 
advised of the need for corrective eyeglasses to correct the 
refractive errors in their children.  

10. All results of the visual acuity test were tabulated alongside 
the duration of gadget use.  

Statistical Analysis:  

Descriptive statistics were generated for all variables. 
Frequencies and percentages were generated for categorical 
variables. Rank biserial analysis for correlation was used to 
determine correlation between visual acuity and duration of 
gadget use. All data analyses were generated using IBM SPSS 
version 20.0. 

DEFINITION OF OPERATIVE TERMS 

Access to electronic gadget = ability to use the gadget, 
whether owned, rented or borrowed 

Gadget = electronic devices that may include, but not exclusive 
of cell phones, tablets, laptops, desk computers, television 

Visual acuity = sharpness of vision, measured by the ability to 
discern letters or numbers at a given distance according to a 
fixed standard 

Snellen chart = a standard eye chart developed by a Dutch eye 
doctor, Dr. Hermann Snellen that contains 11 rows of capital 
letters. The first line has one big letter; there follows a series of 
lines of letters with increasing numbers and smaller sizes of 
letters.  

Emmetropia = normal visual acuity, expressed as 20/20 vision, 
one can see clearly at 20 feet objects that can normally be seen 
at that distance 

Myopia = nearsightedness, one has to be as close as 20 feet to 
see clearly objects that can be seen by person with normal vision 
at a farther distance, e.g. 20/40 vision 

Hyperopia = farsightedness, one can see clearly at 20 feet 
objects that can be seen by person with normal vision at a closer 
distance, e.g. 20/15 vision 

RESULTS 

One hundred twenty pupils from the Tagbilaran City Central 
Elementary School were screened and enrolled in this study.  

Table 1: Duration of Gadget Use by School-age Children 

Duration (minutes) n % 

<30 24 20.00 

31 – 60  33 27.50 

61 – 90  9 7.50 

91 – 120  21 17.50 

121 – 150  4 3.30 

151 – 180  12 10.00 

181 – 210  2 1.70 

211 – 240  1 0.80 

>240 14 11.70 

TOTAL 120 100 

Table 1 shows the distribution of pupils according to duration of 
gadget use. This shows that most pupils used a gadget for 1 to 
1.5 hours. It is alarming to note however that 11.70% of these 
pupils used a gadget for more than 4 hours.  

Table 2: Visual Acuity of School-age Children 

Visual Acuity n % 

Emmetropia 111 92.5 

Myopia 9 7.5 

Hyperopia 0 0 

TOTAL 120 100 

Table 2 shows the distribution of visual acuity of school-age 
children. Majority of them had normal visual acuity, 7.5% had 
myopia, and none had hyperopia.  

Table 3: Correlation of Duration of Gadget Use and Visual 
Acuity of School-age Children 

Duration of Gadget 
Use (minutes) 

Visual Acuity  
p-value 

 
|r| 

Emmetropia Myopia 

<30 22 2  
 
 
 
0.589 

 
 
 
 
0.050 

31 – 60 32 1 

61 – 90 9 0 

91 – 120 18 3 

121 – 150 4 0 

151 – 180 10 2 

181 – 210 2 0 

211 – 240 0 1 

>240 14 0 
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Correlation studies showed that there is no correlation between 
duration of gadget use and visual acuity of school-age children 
(p=0.589, |r|=0.050). This indicates that the duration of gadget 
use has no impact on the development of visual acuity 
abnormalities in school-age children. 

DISCUSSION 

Gadgets have taken a niche in the everyday lives of children. 
These devices are used for multiple purposes from school work 
to recreation. The screen time varies greatly. This study shows 
that 27.5% of school-age children in Tagbilaran City Central 
Elementary School have screen time of 31 to 60 minutes per 
day. This is similar to that seen in South African children and 
adolescents who spend an average of 28.3 minutes screen time 
a day [67]. This result is also comparable to that seen in Japanese 
students. In a study by Terasaki, et al on the association of 
lifestyle and body structure to ocular axial length in Japanese 
elementary school children, it is reported that majority of the 
students watch television for 30 minutes to 2 hours per day, and 
use their computers or smart phones less than 30 minutes per 
day [68].  

What is also notable in the results of this study is that 11.70% of 
school-age children spend more than 4 hours on gadgets. This 
long duration of screen time is also seen in Singaporean children 
as reported by Toh, et al. In their study on children 10 to 18 years 
old, they found that the mean duration of technology use is 264 
minutes per day [69]. These findings, however, are way shorter 
than that seen in American tweens and teens. In a nationally 
representative survey conducted on more than 1,600 American 
children aged 8 to 18 years old, it was found that children 8 to 
12 years old, otherwise termed as tweens, use an average of 4 
hours and 44 minutes of entertainment screen time per day, 
while teens 13 to 18 years old, spend an average of 7 hours and 
22 minutes for entertainment screen media per day [70].  

This study shows that majority of school age children have 
emmetropia. This is good because a healthy eyesight is 
undeniably very important for the entire school experience. 
However, there is a small proportion (7.5%) of children with 
myopia. Myopia has gained a particular importance in 
epidemiologic studies because of its increasing trend worldwide. 
It has been predicted that from 1.4 billion myopic people in 2000, 
there will be 4.8 billion myopic people in 2050 [71]. The 
prevalence of myopia varies according to geographical location. 
In Delhi, India, myopia is seen in 13.1% of school children72. In 
the Qassim Province of Saudi Arabia, the prevalence of myopia 
is lower at 5.8% [73]. South American countries like Brazil, 
Paraguay, and Colombia have low prevalences of myopia in 
school children, with rates of 9.6%, 1.4%, and 11.2% 
respectively [74-76]. Asians have the highest prevalence rates of 
myopia. In a study in South Korean children aged 7 to 11 years, 
myopia is seen in 58.4% [77]. The rate is even higher in Beijing, 
China with prevalence as high as 70.9% [78]. However, Philippine 
studies have reported a much lower prevalence rates compared 
to our neighboring countries. In a study conducted by Delos 
Reyes, et al in Luzon, myopia is reportedly seen in 3.77% of first 
grade students [79]. A study conducted among school children in 
Cebu reported that the overall prevalence of amblyopia is 
5.04%. These results are much lower than the prevalence of 
myopia seen among school-age children included in our study. 

There is no case of hyperopia seen in our study. This is a 
contrast to studies that show that hyperopia is seen in school-
age children. For instance, in Bucaramanga, Colombia, 
hyperopes are more frequent than myopes (23.1% vs 11.2%) 
[76]. Hyperopia is also more prevalent in Paraguayan children [75]. 

Hyperopia is also seen in 2.83% of first grade pupils in San 
Perfecto Elementary School in Greater Manila Area [79]. These 
differences may be explained by ethnicity and age. Ethnicity has 
been found to be a factor affecting the prevalence of hyperopia 
in children. Hyperopia is reported to be highly prevalent in Native 
Americans, African Americans, and Pacific Islanders [80, 81]. 
Hyperopia is also age-related. It is more prevalent in infants and 
young children until the age of 5 years, after which it tends to 
decrease in prevalence [82, 83]. This is probably why the study of 
Delos Reyes, et al found a proportion of hyperopic children since 
their subject population consisted exclusively of first grade 
students. Correlation studies show that there is no correlation 
between the length of gadget use and visual defect. This result 
differs from the results of several studies that showed that there 
is a higher prevalence of myopia in children 5 to 16 years. In the 
study by Saxena, et al, playing with computer, mobile, or video 
games was seen to have a positive association with myopia in 
urban school children in Delhi [72]. Computer use was also 
associated with myopia in school children in Yunnan, China [84]. 
A recent study among Chinese children also showed that 
prolonged computer and smart phone usage was significantly 
associated with myopic refractive error [85].  

In contrast, there are also several studies which results are 
similar to the results of our study. Chua, et al, investigated the 
association of risk factors, which included near work activity, with 
early-onset myopia in Singaporean preschool children. The near 
work activities included playing with handheld devices and using 
computers among others. They found in their study that neither 
near work nor outdoor activity was associated with myopia, and 
that genetic factors may rather contribute more to development 
of refractive errors than environmental factors [86]. In addition, a 
systematic review on the association between digital screen time 
and myopia was conducted by Lanca and Saw on 2019. They 
were able to include 15 studies with a total population of 49,789 
children. Eleven studies investigated the relationship between 
screen time and prevalent or incident myopia, and 4 studies 
investigated the relationship between screen time and myopia 
progression. Of the studies that investigated the relationship 
between screen time and prevalent myopia, 6 studies showed 
that computer use is significantly associated with myopia in 
children aged 5 to 16 years; the remaining 5 studies did not show 
consistent results. Of the four studies that investigated the 
association between screen time and progression of myopia, 
only one study reported a positive association between 
computer/video use of >4 hours a week and progression of 
myopia. Hence, studies on screen time and myopia have mixed 
results. They concluded that there is no clear association 
between myopia and screen time [87]. 

CONCLUSION 

There is no correlation between duration of gadget use and 
visual acuity of school-age children. The duration of gadget use 
has no impact on the development of visual defects in school-
age children. 

RECOMMENDATIONS 

The authors acknowledge the fact that the results of all available 
studies on gadget use and visual acuity are mixed. Moreover, 
there is an anticipated increase in screen time by school children 
in this time of pandemic and virtual or e-learning; hence, further 
studies that use objective screen time measurements like the 
use of applications may be warranted.  
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