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ABSTRACT

Technology in the modern age is used in various sectors, particularly screen techno-
logy, usually in many everyday devices such as smartphones, personal computers,
tablets, and smartwatches. Most of the consumer products used in this current age
have a screen interface and are abundantly distributed to the public. This study inve-
stigated the connection between the rapid availability of digital screen devices and
vision problems in young adults. One hundred and two students and twelve vision care
experts participated in the study. Results revealed that about 59% of the students expe-
rienced a worse vision from 2015 to late 2021. About 73% of these student respondents
affirmed using a smartphone as the primary digital screen device for 5-6 hours daily,
and 37% confirmed to have experienced eye dryness and irritation during COVID-19.
Vision care experts confirmed treating many young adult patients with vision-related
issues in the past five years compared with a decade ago. About 58% of the vision
experts believe blue light filters will reduce visual degradation when over exposed to
digital screen. This area of study needs empirical research to ascertain other health
hazards associated with the new technology evolving in our daily activities.
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INTRODUCTION

Technology remains one of the most remarkable interventions in human
history. It is usually adopted based on its benefits to society. Historically,
there has been a constant playoff between societal necessity and suppres-
sion, from the telegraph and the telephone to computers and their varied
applications. However, the benefits that technology offers must outweigh the
associated risks before it could fully be accepted into the society, thus it acce-
ptance necessitate the need for various researches on its health implications.
According to Winston, new technologies are accepted into society as far as the
potential of the technologies does not significantly have a negative impact on
daily living (Winston, 2002). Thus, screen technology keeps evolving rapidly
with a prolific impact on our daily lives. We only need to ask ourselves about
the benefits of this fast-growing technology on human health.

Several studies have examined the varied impact of screen technology on
human organ functionality. Mineshita et al. (2021) observed that both timing
and length of exposure to screen technology in school children are associated
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with obesity, dry eyes, and poor academic performance. Epidemiological data
and analyses of over 3,000 adults in the U.S. revealed that spending more than
6 hours a day watching TV and/or computer use is associated with the inci-
dence of moderate to severe depression (Madhav et al., 2017). More studies
on the effect of screen technology on human behaviors revealed that addi-
ctive usage of cell phones significantly contributed to poor family interaction
(Fasanya et al., 2021). Other negative impacts of longer screen time include
digital eye strain, mental issues, and psychological imbalances (Wu et al.,
2016). A study by Coles-brennan et al. (2019) showed that individuals who
spent more time looking at the screens of devices like smartphones are likely
to experience the adverse effects of blue light. Recent research findings repor-
ted the damage blue light could cause on a user’s retinal cells (Coles-brennan
et al., 2019).

The progress of technology is quite evident with the concept of touch
screen devices, such as those found in televisions, smartphones, tablets, and
smartwatches. In addition, the application of touch screens technology has
been proven highly relevant in car navigation displays, restaurants and fast-
food places, billboards, and retail stores. From the first TV built in 1934
in Germany to today’s contemporary smartphones and smartwatches, digi-
tal device usage has grown astronomically across all age groups (Bridgeman
et al., 2003).

Digital screens are now universally available. No other human organ feels
the impact other than the eyes. Almost all the time and without effort, seeing
occurs as the simplest task for the eyes, except when one is trying to stay
awake while battling the burden of sleep. In their 2017 study, Bogdanici
etal. findings revealed a positive relationship between the average daily use of
different gadgets, such as laptops and mobile phones, and Computer Vision
Syndrome (CVS). This syndrome represents a group of visual and extraocular
symptoms associated with sustained use of visual display terminals. Some of
the frequent manifestations due to the long-time use of these gadgets include
headaches, blurred vision, and ocular congestion (Bogdanici et al., 2017).
Through the generation spectrum, various devices that aid human life in day-
to-day activities have gained significance. In 2021, smartphone ownership
surpassed all other screen devices (Johnson, 2022). Johnson reported in his
findings, on average, about 90% of the adults in the United States of America
own a smartphone; followed by desktop or laptop computers ownership of
76%; 41% owned tablet devices; 38 % owned connected television, and 31%
of the population has either work laptop or desktop (Johnson, 2022). Internet
availability has been directly linked to screen technology usage. As smart-
phones and other internet-connected devices become predominant, Johnson
(2022) reported that 31% of U.S. adults go online “almost every time,” and
online access increased from 21% to 31% in 2015. Another study revealed
about 85% of Americans reported going online daily, 48 % used screen devi-
ces several times a day, and 6% only about once a day. The study revealed
18- to 29-years-old as the primary screen technology users, which amounted
to 48% of the U.S. adult population (Perrin & Atske, 2021).

Digital screens dominate our visual reading, and possibly anyone who is
trying to read this paper might likely be reading it on a digital device. In the
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previous decades, the global sales of smartphones were not this high. The
number of smartphone units sold worldwide in 2007 was about 122 million.
Later in 2011, the sale rose to an average of 472 million, and in 2013 it
was about 970 million; in 2014, it was 1,245 million; in 20135, it was 1,424
million, with the highest in 2018 with 1,556 million units sold (Lin & Brown,
2007). Individuals who spend more time looking at the screens of devices
like smartphones are likely to experience the adverse effects of blue light.
Manufacturers of devices such as computers, smartphones, tablets, and flat-
screen televisions use light-emitting diode (LED) technologies that cause the
devices to emit high amounts of blue light (Lawrenson et al., 2017). However,
research findings have suggested the negative impact of blue light on a user’s
retinal cells (Coles-brennan et al., 2019). The importance of human eye health
cannot be underemphasized, and it reflects the mood and the well-being of
humans (Daniels, 2014). In addition to the pertinent burden on visual acuity
due to technological advancement and the proliferation of screen usage, the
COVID-19 pandemic resulted in significant lifestyle changes in most aspects
of individual lives (Zwanka & Buff, 2021).

Alabdulkader (2021) recommended in his findings that Ophthalmologi-
sts and other eye-care specialists should educate patients on the benefits of
limiting screen time, which is associated with the increased use of digital
devices during the COVID-19 pandemic. The researcher linked the clinical
relevance of the increase in digital eye strain symptoms with home isola-
tion and social distancing caused by the COVID-19 pandemic (Alabdulkader,
2021). Undoubtedly, many children and young adults screen time increa-
sed during the pandemic, and the only worries in our society were lack of
physical activities, loneliness, and sociological gaps. Many failed to consider
other aspects of human health that the new ‘normal’ might affect, such as
visual degradation and other health impacts. Therefore, this study investiga-
ted the effect of technology screen time exposure to the young adults (18-30
years) eyes on visual degradation. More emphasis on the period when young
adults felt their vision had grown worse, the common symptoms they suf-
fered from, and what suggestions eye specialists encourage to alleviate the
identified symptoms.

The objectives of this study are as follows:

1. Developed surveys to gather vision-related issues from young adults for
data analysis.

2. Conducted vision-expert interview questionnaire on associated eye-
problems symptoms.

3. Reviewed more relevant literature on the use of screen technology and
its healthcare implications.

4. Analyzed the data and drew conclusions.

METHODOLOGY

Participants and Procedure

The systematic approach used for data collection in this study is a subjective
method and interview with vision experts. The study included young adults
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Table 1. Respondents demographic information.

Age-Group Student Respondents

F M Total
18-24 33 19 52
25-30 35 15 50
Total 68 34 102

Vision Experts

30-40 7 1 8
40+ 3 1 4
Total 10 2 12

within the age range of 18-30 years at one university in Northwest Indiana
who wore prescription eyeglasses and vision experts in the same city. Two
hundred surveys were distributed and 60% (102) were completed and retur-
ned. Only 15% of the completed surveys failed to meet the required criteria.
Required criteria for participation are young adults aged 18-30, prescribed
eyeglasses users between 2015 and 2021, and university students where the
survey was carried out. The sample size of 102 students included 67% female,
33% male, with 51% distribution for the 18-24 age group and 49% in the
20-30 age group, respectively. Twenty-five vision experts were visited, only
thirteen responded, and about 8% of the returned survey was rejected for
not meeting the requirements. Vision experts include 84% female and 16%,
male. Table 1 shows the detailed demographic information of the student
respondents and vision experts.

Criteria were stated in the introduction section of the survey. The que-
stionnaire for this study was designed from standardized questions adopted
online and was given to a human factor specialist who reviewed the contents
for consistency and validation. University Institution Review Board (IRB)
reviewed all subject documents and approved for participants privacy and
research appropriateness. The survey was distributed using two methods;
one-on-one interaction and online. The online survey was developed using
Qualtrics and emailed the link to all potential participants. The vision expert
interview questionnaire was developed by consulting eye care professionals.
The expert survey was created in Microsoft Office Word 2016 version and
was presented in person to the eye professionals in Northwest Indiana. The
vision expert survey and interview took approximately two months, and the
students’ survey took about one and half months before data compilation.
Questions on the student survey were in the form of “Yes or No” options,
while the vision experts were in Likert scale format.

DATA ANALYSIS AND RESULTS

Online data through Qualtrics were compiled with the manually collected
data using the Microsoft Excel 2016 version. In the student’s survey, the
highest number of digital screen devices owned by an individual was three (3)
device types. Only 15% of the respondents owned more than five (§) devices;



Technology and Young Adult Visual Acuity Degradation Symptoms 37

35
&
5 30
.-g 25
s 20
? 15
z s I
ot
3 m B

0
3

<3 3-4h 4-5h 5-6h 6-7h 8+

Time spent (Hours)

Figure 1: Respondents digital screens time exposure.

the primary devices used were smartphones, laptops, and desktops. Students
affirmed spending approximately 47% of their screen time on social media
and only 37% on school work. Interestingly, only 11% of the respondents
spent time playing video games, and 5% listened to recorded class lectures.
Figure 1 details the time range spent by the students on a digital screen on a
daily basis.

Results further reveal that nearly 63% of the student respondents reported
using prescribed glasses as far back as between 6 to 8 years or over ten years.
Seventeen percent (17%) of the student respondents reported 4 to 6 years,
and 13% affirmed to have been using eyeglasses for 2 to 4 years. Only 3%
of the student respondents reported using eyeglasses for less than one year.
However, 3% of the respondents were unsure when they became dependent
on eyeglasses or lenses for their vision issues. Surprisingly, 73 % of the student
respondents used smartphones for all activities. Figure 2 details the devices
reported by the respondents.

Further, the student results indicate a positive relationship between increa-
sed screen time exposure and respondent’s eye symptoms. Fifty-nine percent
(59%) of the student respondents experienced a worse vision from 2015 to
late 2021. Among all the symptoms identified by the student respondents
are headache, eye dryness and irritation, eye tearing, eye pain symptoms,
heavy eyelids, eye redness, itching and double vision, and burning of the
eye. Headache was recorded as the most common one, which amounted to
53%, followed by eye dryness and irritation 37%. Eye tearing and eye pain
symptoms were reported by 22 % of the student respondents. In all, 57% indi-
cated adverse effects of the screen time exposures on their eye effectiveness
and complained of acuity degradation. Respondents also recorded burning
of the eyes as another symptom commonly experienced. Increased sensiti-
vity to light is the symptom reported by 18% of the respondents, while 16 %
reported heavy eyelids, and nearly 14% complained eye redness due to lack
of sleep at night or increased screen time. About 12% of the student respon-
dents reported blinking more excessively than usual due to increased screen
time exposure, and 10% complained of sight degradation during long time
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screen exposure. Itching and double vision were reported by 5% of the stu-
dent respondents, and 3% of the student respondents experienced colored
halos around the objects.

Thirty-six (36 %) of the student respondents affirmed to be diagnosed with
nearsightedness (Myopia) and 30% were diagnosed with long-sightedness
(Hyperopia). Approximately 37% of the student respondents were neither
sure nor had no information about their diagnosis. Of the 102 student respon-
dents, 45% marked other options which were not mentioned in the list of the
options. Nearly 40% of student respondents suggested that users take a break
from screens time per day and 13% of student respondents suggested using
blue light.

One hundred percent of the vision experts agreed that the number of young
adults who visited for a consultation in the past five years had increased
exponentially. About 75% of the experts affirmed that the majority of the
new patients are 30 years of age and below. The common patient complaints
identified by the vision experts include eye tearing, redness, headache, itch-
ing, sensitivity to light, and burning symptoms. According to 75% of the
vision experts, patients who complained most about the symptoms spent on
average 4 hours and higher minimum on a digital screen daily. All the vision
experts affirmed that many who spent more time on screen devices, especi-
ally smaller screens such as smartphones, visited for visual consultation more
with the eyeglasses. About 58% of the vision experts believe blue light filters
will reduce visual degradation while overtly exposed to digital screens. How-
ever, the remaining 42 % report contradicted the belief and advised for total
abstinence from long-term digital screen exposure. One of the vision experts
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suggested blue blocking anti-reflective treatments and small reading powers.
In agreement with the survey report, all vision experts concluded that the
screen technology had increased the number of people who visit for visual
degradation consultation.

DISCUSSIONS

The findings from this study clearly show that the increased availability of
digital technology with its usage has contributed to visual degradation among
young adults. About 59% of the entire student respondents felt acuity degra-
dation in their visual effectiveness when their screen time exposure increased.
This finding agreed with (Bogdanici et al., 2003), who found a positive rela-
tionship between the average daily use of different digital screen devices
and Computer Vision Syndrome (CVS). However, 16% of this 59% student
respondents ascribed their eye symptoms to lack of sleep at night and not
on the screen exposure time. The more significant percentage of respondents
who used smartphones primarily for their daily activities supported John-
son’s (2022) findings, who concluded that about 90% of the adults in the
United States of America own a smartphone. The student respondents indi-
cated redness and eye irritation as parts of the symptoms noticed when their
screen exposure time increased, which agreed with Wu et al., 2016 findings.
Findings on time spent on the digital screen are not surprising. In 2018, Ride-
out, Foehr, and Roberts reported that, on average, an American adult spent
between 2 and 12 hours on a digital screen on a daily basis. Many complaints
of Myopia (shortsightedness, or inability to see things at long distance) were
also supported by the vision expert report as one of the main complaints of
their patients. In fact, this finding agreed with one of Zhong-Lin, 2021 fin-
dings on the children during the pandemic lockdown. Indeed, the screen size,
the letter, and the background of smartphones could add to the challenging
experience that force users to work harder while reading on smartphones.
This might have increased the extent to which respondents have experienced
eye itching and irritation, as well as redness during a long period of screen
exposure. The researcher has concluded on visual degradation experienced
by people due to improper treatment and management of Myopia and Hype-
ropia; thus the complaints of the respondents and the vision experts aligned
with this finding.

CONCLUSION

Overall, there is enough evidence that long-time screen exposure increases
human visual acuity degradation. The current findings suggest that the results
of the association between digital screen longtime exposure and visual degra-
dation in young adults increased as the technology evolved. Findings from
this study were based on subjective opinion and revealed a significantly nega-
tive association between screen exposure time and visual acuity degradation.
Although subjective measure is not an accurate means of measuring visual
degradation, there is an element of truth measurement from individual opi-
nion. This study also gathered information from vision experts and concluded
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that, certainly, technology evolution has increased people’s screen exposure
time and has contributed to visual acuity degradation in young adults.

The rapid increase in digital screen use by young adults over the past
decade and during the pandemic require further research to understand the
impact of the increase in technology and screen exposure time on young
adults’ health and well-being, particularly in relation to visual acuity degrada-
tion. Given the impacts of technology screen exposure time on young adults’
visual degradation outlined in this study, it is encouraged that screen expo-
sure time should be decreased, and young adults to increase their physical
eye check on an annual basis with their vision experts.
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