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A case control study on the association of screen
media exposure and decreased visual acuity
among public school students in Quezon City

Abstract
Introduction   The purpose of this study was to determine the association of screen media exposure
and decreased visual acuity among public school students in Quezon City. The study focused on three
levels of exposure: duration and frequency of exposure and distance from screen media. Television,
hand-held consoles and computers or laptops meanwhile were the screen media devices included in
the study.
Methods The study was conducted among 10 to 11 year old students from two public elementary
schools in Quezon City. The visual acuity was determined through self-reporting and assessed
through a visual acuity examination. The duration and frequency of exposure and distance from
screen media were determined by an interview-guided questionnaire among students with decreased
visual acuity and normal visual acuity.
Results A total of 130 subjects consisting of 69 with decreased visual acuity and 61 with normal
visual acuity. Those with decreased visual acuity were mostly females (62.3%). The odds of moderate
to severe exposure among the cases was 3.98. The adjusted odds ratio, after considering the effect
of family history and eye-straining activities, was 6.48. Frequency of exposure and distance to screen
media did not show any significant association.
Conclusion This study showed a significant association between decreased visual acuity and
moderate to severe duration of exposure but not with frequency and distance from screen media.
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        ecreased visual acuity is a common complaint
       in  school-age children. It is usually noticed
when the child has difficulty reading the blackboard
or is not doing well in his studies. According to the

D US Preventive Services Task Force, common causes
of decreased visual acuity in children include
refractive errors such as anisometropia, astigmatism,
and hyperopia.

Refractive error is one of the five leading causes
of visual impairment in the world affecting 145
million people, 12 million of  which are children aged
5 to 15.1 It is also the second leading cause of treatable
blindness.2 Refractive errors include myopia
(nearsightedness), hyperopia (farsightedness), and
astigmatism.3 The presence of refractive errors in an
individual has been associated with factors like family
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history, prolonged study hours, increased duration
of  television use, and extended computer use.1

In 2011, more than half of the estimated
44,483,911 people within the pediatric age group in
the Philippines were found to have refractive errors.
Children aged five to fifteen years are at greater risk
of developing refractive errors because they are in
the active phase of growth. They are also subjected
to greater eye strain from increased near work
exposure to screen media in a milieu of demanding
academic schedules.4 As of 2010 most Filipino
children were computer literate with 74% having
access to the internet despite only 38% having at least
one computer at home. Furthermore, the widespread
availability and affordability of  television and the
inherent entertainment value it brings has allowed
every home to have at least one television.5 All these
correlate to an increased use of screen media and a
consequent increase in exposure.

A study of the visual acuity of children aged 6 to
15 years in 2011 showed that watching television from
a distance of less than 5 feet was significantly
associated with defective vision.6 It also found that
the prevalence of defective vision was higher among
those who watched television longer.6 Prolonged use
of computer and other devices resulted in the coining
of  the term “Computer Vision Syndrome,” pertaining
to eye and vision problems experienced by those
exposed to the computer for long periods.7

Early detection of refractive error helps in the
prevention of  adverse outcomes later in life. In
developing countries such as the Philippines, however,
only 10% of  the population is able to avail of  medical
eye care, even simple refraction, making it difficult
to catch errors of  refraction in its early state.7

This study examined the association of three
screen media and considered three levels of exposure:
distance from the screen media, duration and
frequency of exposure to the screen media. Electronic
screen media is exemplified through television,
computer monitors, video game consoles, and the like.
These three screen media were chosen due to the
subjects’ frequent exposure to them. The study aimed
to determine the association between the levels of
exposure and decreased visual acuity, and possibly
the specific factors causing refractive errors in the
subject’s age group. The increasing number of
children with refractive errors, together with the recent
development of certain vision problems such as the
aforementioned Computer Vision Syndrome and the

various studies exploring the causes of refractive
errors but without arriving at a quantified and
scientifically analyzed correlation between refractive
error and screen media exposure, makes this study
very timely.

Methods
A case control study design was utilized to determine
the association between screen media exposure and
decreased visual acuity among elementary school
children from public schools in Quezon City.

Culiat Elementary School and New Era
Elementary School were randomly selected from the
Department of  Education’s list of  schools in the
randomly selected District VI of  Quezon City.
Children 10-11 years old were chosen randomly and
labeled as with decreased visual acuity and with
normal visual acuity, based on self-reporting of
history of  past diagnosis of  refractive error. Visual
acuity was verified using a Snellen’s chart and those
with 20/>25 vison were labelled as having decreased
visual acuity (VA) and those with 20/20 or 20/25
vision, as normal VA. A pinhole test was conducted
to ensure that the subject’s decreased visual acuity
was not due to organic problems. With the aid of
the pinhole exam, the most probable causes were
narrowed down to error of refraction or dry eyes.
The visual acuity ranges used were based on the report
prepared by the International Council  of
Ophthalmology (ICO) which took into consideration
the definitions of blindness of various countries.
Those with past illnesses which may have caused the
refractive error, or refused to participate, or had
language barriers were excluded. Given that the
proportion of children with decreased visual acuity
due to refractive errors is 53%, the maximum error
of the study is 9%, with a 5% level of statistical
significance, the required sample size for both groups
is 130 subjects.

The three types of screen media considered were
television, game console and computer. The following
parameters were used to quantify the level of exposure
to screen media: 1) duration or the number of hours
in a day, 2) frequency or the number of  times in a
week, and 3) distance from the screen. The
classification scheme for the three factors is shown
in Table 1. Numerical values were assigned as follows:
mild 0, moderate 1, severe 2 and most severe 3. These
were based on the assumption that the three screen
media have the same effects on the vision of  the
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subjects. The overall level of exposure in terms of
duration, frequency and distance is the sum of the
numerical values over the three screen media; mild
(0-2),  moderate (3-5) or severe (6-8).  Two
confounding variables were identified: 1) family
history of error of refraction and 2) eye-straining
activities such as reading while lying down, in a
moving vehicle or in low light; sewing; looking
directly towards the sun or any light source; frequent
rubbing of the eyes and opening of eyes in chlorinated
pools.

Informed consent and assent were obtained. The
subjects’ visual acuity was verified as previously
described. A pre-tested interview-guided questionnaire
that included items regarding demographic profile,
family history of errors of refraction, practice of eye-
straining activities, and duration, frequency and
distance of  exposure to TV, console and PC, was
administered to the subjects. When needed, a letter
was sent to the parents to verify the answers in the
questionnaire. The data collection was done during
recess time or prior to start of class. This is crucial to
remove the possible influence of eyestrain acquired
during the conduct of their classes on the results of
the children’s visual acuity.

The data were analyzed using SPSS version 19.
Quantitative variables were summarized using mean
and standard deviations while categorical variables
were summarized using frequency and proportions.
The analysis of the data was done separately for those
with decreased VA and with normal VA. The mean
duration and frequency of exposure to the three types

Table 1.  Classification of the level of exposure to screen media
in terms of duration and frequency of exposure and distance
from the screen.

Level of Mild Moderate Severe Most Severe
Exposure

Duration
(hours/day) 1-3 4-6 7-9 >9

Frequency
(per week) 1-3 4-6 7-9 >9

Distance (cm)
TV >300 150-300 < 150 None
 Console > 64 32-64 < 32 None
 Laptop/PC > 64 32-64 < 32 None

of screen media were compared between the two
groups using the t-test with a level of significance of
0.05. Multiple logistic regression analysis was used
to determine the association between the overall level
of exposure in terms of duration, frequency and
distance to the occurrence of  decreased VA while
taking into consideration the effects of  family history,
history of error of refraction, and practice of eye-
straining activities as confounding variables. The
association was considered significant if the p-value
of the adjusted odds ratio was less than 0.05. The
confounding effect of family history and practice of
eye-straining activities was assessed using backward
elimination. From the full model containing the
variables of  screen media exposure and decreased VA,
confounders were assessed one variable at a time.
The order of assessment of the confounding variables
was based on the P-value of the association, starting
with the variable with the largest p-value to that with
the smallest P-value. A confounding variable was
considered significant when the change in the odds
ratio was more than 10%. Significant confounders
were returned to the model; otherwise, the variable
was dropped.

Results
A total of 130 school children aged 10-11 years old
consisting of  61 students with decreased VA and 69
students with normal VA. There were more females
with decreased VA than females with normal vision
and there were more females among those with
decreased VA as seen in Table 2. More of  those with
decreased VA than of  those with normal VA were
doing the eye-straining activities except for looking
directly at light source and frequent rubbing of eyes.
Reading while lying down was the most common
activity practiced by both groups.

Table 2.  Classification of the subjects (N=130) into with
decreased VA and with normal VA according to gender and family
history of error of refraction.

Decreased VA Normal VA
(n = 61) (n = 69)

N % N %

Gender
 Female 33 54.1 26 37.7
 Male 28 45.9 43 62.3

Family history of
refractive error 29 47.5 31 44.9
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Results showed no significant difference between
those with decreased VA and those with normal VA
both for the mean duration and the mean frequency
of  exposure to all three screen media as seen in Tables
3 and 4, respectively. Table 5 shows the comparison
on distance of exposure between the two groups. All
students had moderate to severe level of distance of
exposure to television. Moreover, there were no
significant difference in the percentage of those with
moderate to severe exposure to console and PC screen
media between those with decreased VA and with
normal VA.

A summary of the overall level of exposure in
terms of duration, frequency and distance considering

all the three screen media are shown in Tables 6 to 8.
Most of  those with decreased VA and with normal
VA had mild duration and mild frequency of
exposure. Mild exposure was more common among
those with normal VA while moderate to severe
exposure was more common among those with
decreased VA. Distance of  exposure to screen media,
whether mild or moderate to severe, was almost the
same among those with decreased VA and with
normal VA. The crude and adjusted odds ratio of
the association between the level of exposure to screen
media and decreased visual acuity is presented in
Table 9. Results show that duration of  exposure to
screen media was significantly associated with

Table 3.  Comparison between subjects with decreased VA and with normal VA on the mean duration (hours
in a day) of exposure to each screen media.

Screen Media Normal VA Decreased VA P-value*
(n = 69) (n = 61)

 Mean  SD Mean  SD

 TV 3.84 2.41 3.66 2.53 0.67
 Console 1.45 2.30 1.51 2.56 0.89
 PC 2.58 1.85 3.21 2.70 0.12

* T-test with  P-value = 0.05

Table 4.  Comparison between subjects with decreased VA and with normal VA on the mean frequency
(number of times in a week) of exposure to each screen media.

Screen Media Normal VA Decreased VA P-value*
(n = 69) (n = 61)

Mean  SD Mean  SD

 TV 5.07 3.01 4.79 2.90 0.58
Console 1.84 2.70 1.28 2.40 0.22
 PC 3.03 2.53 3.46 2.79 0.36

* T-test with P-value = 0.05

Table 5.  Comparison between subjects with decreased VA and with normal VA on the percentage of
moderate to severe level of distance of exposure to each screen media.

Screen Media Normal VA Decreased VA P-value*
(n = 69) (n = 61)

 n    % n    %

 TV 69 100.0 61 100.00 -
Console 22   31.9 19 31.2 0.93
 PC 39   56.5 33 54.1 0.78

* T-test with P-value = 0.05
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decreased VA while frequency and distance were not.
A moderate to severe duration of exposure was
associated with a six-fold increase in the chance of
having decreased VA. Logistic regression showed that
the following confounders were significant:  frequent
rubbing of  eyes, looking directly at light source,

reading while lying down and reading in moving
vehicles.

Discussion
Among the three variables used to quantify screen
media exposure, only duration of  exposure showed

Table 6.  Level of duration of exposure to screen media among subjects with a decreased VA and with normal
VA.

Level of Duration of Exposure to Screen Media Normal VA     Decreased VA
(n = 69) (n = 61)

 n   % n  %

 Mild 65 94.2 49 80.3
 Moderate to Severe   4   5.8 12 19.7

Table 7.  Level of frequency of exposure to screen media among those with decreased VA and with normal
VA.

Level of Duration of Exposure to Screen Media Normal VA     Decreased VA
(n = 69) (n = 61)

 n   % n  %

 Mild 53 76.8 44 72.1
 Moderate to Severe 16 23.2 17 27.9

Table 8.  Level of distance of exposure to screen media among subjects with decreased VA and with normal
VA.

Level of Duration of Exposure to Screen Media Normal VA     Decreased VA
(n = 69) (n = 61)

 n   % n  %

  Mild 38 55.1 34 55.7
  Moderate to Severe 31 44.9 27 44.3

Table 9.  Comparison between the crude and adjusted odds ratio of level of exposure to screen media among
subjects with decreased VA and with normal VA.

Level of Exposure to Screen Media Crude Adjusted
O.R. P-value O.R. P-value

Duration
Moderate to Severe 3.98 0.02 6.48 0.01

Frequency
Moderate to Severe 1.28 0.54 0.57 0.30

Distance
Moderate to Severe 0.97 0.94 0.98 0.96

* Multiple logistic regression analysis with P-value = 0.05

Association of screen media exposure and decreased visual acuity among public school students



    59VOL. 3  NO.  2   •    JULY -  DECEMBER  2014    •    UERM Health Sciences Journal

a direct association with decreased VA with an
adjusted OR value of 6.48. Children exposed to screen
media 4 to 9 hours in a day were six times more
likely to have decreased VA than those exposed less
than 4 hours daily. This result agrees with the study
conducted in South Wales Valleys of  Wales in which
there is prevalence of defective vision among children
with longer duration of television watching.5Another
study in India also showed that watching television
had a significant role in visual impairment among
school children.7 In the present study, screen media
exposure included not only watching a television but
also playing with a game console and using a
computer. Computer Vision Syndrome describes the
effects of prolonged exposure to computers which are
manifested as ocular discomfort, muscular strain, and
stress.8 These symptoms are experienced depending on
the level of  visual abilities, amount of  time spent in
front of the computer screen, and presence of
uncorrected vision problems such as hyperopia,
myopia, astigmatism or presbyopia. Usually these
symptoms decline after computer use, but some
individuals may experience continued reduced visual
abilities, such as blurring of  vision even after
computer use.9

The increasing exposure of individuals to screen
media as one becomes older thus increases their
chance of  having errors of  refraction manifested as
decreased visual acuity, especially children between
ages 11 and 12 who have an increased screen media
exposure of  up to eight hours per day.10 Another study
stated that one of the modifiable risk factors of myopia
is prolonged screen media exposure, in addition to
reading a lot of  books, too much or too little light
exposure, reading in a supine position, and history
of wearing glasses.11

Frequency of screen media exposure was not
associated with decreased visual acuity. It is possible
that the chance of  decreased VA is associated with
length of time exposed to the screen media in a day
with limited rest time and not with how often a
person is exposed in a week. Distance of screen media
exposure was not associated with decreased VA,
contradicting the study done in India which showed
that watching a television less than 5 feet away and
playing a handheld game console or using a computer
less than 13 inches significantly increased the chance
of defective vision.6 Given that these same limits were
used in the present study, it is possible that the limits
for mild and moderate to severe exposure were

different. Moreover, the differences in the types and
settings of  the screen media used might have affected
the association between distance of and decreased
VA. Another study conducted to determine the profile
of  school children aged 6 to 15 years old having an
error of refraction also showed that near-work
activities of children provided greater risks of
refractive errors.9 It is also possible that the effect of
the level of screen media exposure in terms of
duration has a greater weight in the risk of developing
error of refraction manifested by decreased visual
acuity, thus masking the true association of  distance
of exposure with error of refraction.

This study showed a significant relationship
between duration of screen media exposure and
decreased VA. The result tells us that certain
preventive mechanisms and solutions should be
introduced if  prolonged exposure cannot be avoided,
especially during this digital age wherein exposure
to various kinds of screen media is observed across
all ages.12 Statistical analysis showed no significant
relationship between frequency and distance of screen
media exposure and refractive error manifested by
decreased VA. However, the impact of  distance
cannot be disregarded as previous studies have shown
that it is a significant risk for decreased visual acuity
secondary to error of refraction.

The results of the study may be used as a guide
for: (1) parents to limit the exposure of their children
to screen media, whether for entertainment or
academic purposes; (2) ophthalmologists to advice
patients on the acceptable amount of time of exposure
to screen media and (3) comprehensive examination
to definitively determine the cause of the decreased
visual acuity, such as error of  refraction and dry eye
syndrome.
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