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Abstract. Smartphones have been used widespread, and elementary school-age
children are no exception. In using smartphones, they behave riskily causing eye
health problems due to the emitted radiation. Children’s behavior in using smart-
phones is estimated to be different between those in rural and urban areas. This
study aimed to identify the differences in the potential eye health risks of smart-
phone use among elementary school-aged children in urban and rural areas. This
Analytic Observational Researchwith Cross-sectional design involved 60 families
in Jember Indonesia from an urban elementary school (Muhammadiyah 1 Jember
Elementary School) and a rural elementary school (Bintoro 2 Public Elementary
School), each with 30 respondents. Inclusion criteria: possessing smartphones,
healthy and willing to be a respondent. The variable studied was the potential
risk of eye health in the use of smartphones among elementary school-aged chil-
dren. Data were collected using questionnaires with 7 open-ended questions sent
to respondents via the WhatsApp application. Each question was categorized and
scored as a potential risk value. The data obtained were analyzed using non-paired
T-Test (=0.05). In the group of elementary school children in urban areas, the value
of potential health risk was 44.71 and for rural children was 48. There was no sig-
nificant difference between the two groups (p> 0.05). There is no difference in the
risk of eye health in smartphone use between urban and rural primary school-aged
children.

Keywords: potential risk · eye health · smartphone · school-aged children ·
urban area · rural area

1 Introduction

Subsequent paragraphs, however, are indented. Cell phones or the-so called mobile
phones are electronic telecommunication devices that have the same basic capabilities as
conventional telephones. One of the advantages is that they can be carried everywhere. A
smartphone is a portable device that combinesmobile telephone and computing functions
into one unit [1]. Currently, smart phones are equipped with various functions or features
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thatmake it easy since they are equippedwith an internet connection andprovidePersonal
Digital Assistant (PDA) functions such as calendars, agenda [2, 3] books, calculators,
notes, and various advanced applications such as cameras, play games, play videos,
navigation, e-mailing, and social networks (Facebook and Instagram) to help with daily
activities [1, 4, 5].

Smartphones have now become the major communication tool for humans and have
even become the human’s main needs. The use of smartphones in society is not only
limited to adults but is also widely used by children. A study states that half (52%) of
children have been able to access various communication tools, and the highest is smart-
phones (41%), even around 6% of children aged 2–5 years have their own smartphone
[6, 7]. Data from the Ministry of Communication and Information of the Republic of
Indonesia in 2018 show that 93.52% of social media are used by Indonesian individuals
aged 9–19 years, and the internet use by individuals is 65.34% [4, 8]. The high use of
smartphones in children is estimated to deal with entertainment applications that are
very popular among children, such as video games.

The use of smartphones among children today is increasingly worrying due to the
improper and excessive use, so that it has negative impacts on their health. Previous stud-
ies found that there were different behaviors in smartphone usage between elementary
school children in urban and rural areas in Jember Indonesia [9, 10]. Using a smart-
phone in an improper way will experience many problems, including eye health prob-
lems ranging from mild to severe, such as reduced eye acuity, blurred vision, dry eyes,
sore eyes [4, 6, 9], red eyes, watery, sore, itchy/dry, drowsy, tense, blurred vision, dou-
ble vision, headache, and difficulty concentrating (Computer Vision Syndrome (CVS).
Worldwide, an estimated 19 million children have eye health problems or visual impair-
ment. Visual impairment can have profound effects on children’s development, quality
of life, educational attainment, and economic productivity [11].

This study aims to identify and explain the differences in potential eye health risks
in smartphone use among primary school-aged children in urban and rural areas.

2 Methods

This analytic observational study used a cross-sectional design. The research population
was families with elementary school-aged children. This study involved 60 respondents
(families) from students of Muhammadiyah 1 Jember Elementary School (representing
urban area) and Bintoro 2 Public Elementary School (representing rural area) with the
inclusion criteria: having an Android cellphone in their family, healthy and willing to
be respondents. Respondents were determined by non-probability purposive sampling.
The variables studied were the potential risks of eye health in using smartphones among
elementary school-aged children.

The researchwas conducted in 2020 in Jember, East Java, Indonesia. The respondents
were parents of students from both elementary schools. Due to the Covid- 19 pandemic,
this research was conducted using a survey method using the WhatsApp application.
The research instrument was an open questionnaire containing 7 questions related to the
variables studied. Data collection was preceded by informed consent by making tele-
phone contact with the respondent. The value of the potential risk of visual impairment
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Table 1. Distribution of Respondent (n = 60)

Variable Urban Rural

f % f %

Age <6 1 3.3 0 0

6–8 7 23.3 9 30

8–10 9 30 10 33.3

Gender >10 13 43.3 11 36.7

Male 17 56.7 20 66.7

Parents’ educational background Female 13 43.3 10 33.3

Elementary
School/Out of School

1 3.3 5 16.7

Junior High School 1 3.3 17 56.7

Senior High School 4 13.3 6 20

Bachelor 24 80 2 6.6

Parents occupation Unemployed 0 0 5 16.7

Farmer 2 6.6 15 50

Government Employee 18 60 2 6.6

Private Employee 10 33.3 8 26.7

was calculated by multiplying the category score of each answer to the question by the
number of respondents. The data obtained were then analyzed using a non-paired T-test
with = 0.05.

3 Result

From Table 1, the respondent children’s age and gender are evenly distributed, but most
of them are older than 8 years old. Parents’ education for urban elementary school
respondents is mostly undergraduate education (80%) while rural elementary school
respondents are mostly junior high school (56.7%). Parents’ occupations in urban ele-
mentary school respondents are mostly government employees (60%) and in rural are
mostly farmers and private sector employees (50% and 26.7%).

4 Discussion

Smartphone is a communication tool that is growing rapidly and widely used; not only
for communication but also for various other purposes, not only in urban areas but also
in rural areas, used not only by adults but also by children. The use of smartphones in
children includes communication with parents, for learning especially in online learning
during the covid-19 pandemic, and most of them use smartphones for gaming [2, 5, 8,
12].
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Besides the many positive properties of smartphones, they have certain negative
aspects, such as eye health problems or visual impairments. Previous studies found dif-
ferences in the behavior of using smartphones among children between urban and rural
areas [1, 4, 5, 9]. This study further intends to analyze how the potential health risks,
especially eye health, in smartphone use among children in urban and rural areas. The
results showed that therewas no difference in potential eye health risks in smartphone use
between urban and rural children [11, 13–16]. SomeChildren’s behaviors in using smart-
phones have a risk of health problems including eye health. symptoms include reduced
eye acuity, blurred or double vision, dry eyes, tiredness, and sore eyes. The potential for
eye health problems is caused by radiation emission, namely electromagnetic radiation
in the form of microwave radiation that can hit the User’s eyes. The wavelength of radi-
ation emitted by smartphones ranges from 900–1900 MHz. This radiation is higher than
that produced by SUTET (Extra High Voltage Airline) which only causes radiation of
50 Hz 10. The leading cause of visual impairment in children is uncorrected refractive
error; and this visual impairment can be corrected by wearing glasses [16–19].

Anatomically and physiologically, the human eye is designed to see distant objects
for a long time and see near objects in a short time. When the eyes are made to stare
at a computer or mobile phone screen at close range and for a long time, it means that
we have used our eyes inappropriately. Thus, the ciliary muscle will affect the lens
so that it becomes convex because it always sees close objects. As a result, the eyes
will be depressed and become less sensitive to distant objects and cause visual acuity
disorders 11. Another study found that the screen time factor (duration of exposure) with
the monitor screen when playing video games more than 2 h per day had a significant
relationship with visual acuity [14, 15, 20, 21].

Radiation is generally divided into ionizing and non-ionizing radiation; both are
distinguished by their wavelength. Radiation with a wavelength of more than 100 A
(Angstrom) is included in non-ionizing radiation [2, 3, 12]. The radiation emitted by
smartphones is non-ionizing electromagnetic radiation. Non-ionizing radiation differs
from ionizing radiation such as gamma rays, X-rays, and ultraviolet light [13, 14],
which exhibit high-frequency waves and have enough energy to liberate an electron
from molecules. Although non-ionizing radiation has a lower frequency and is gener-
ally considered safe, accumulating evidence suggests that some types of non-ionizing
electromagnetic radiation have enough energy to harm living tissues [1, 2, 5, 8].

Several variables of smartphone use that are estimated to be at risk for eye health
are: smartphone possession, duration of using a cellphone in one use, duration of use of
a smartphone in a day, body position in using a smartphone, position/alignment of the
smartphone to the body, and the distance of the smartphone to the eyes/head. Based on
these variables, our study obtained the value of potential eye health risks that are descrip-
tively different between elementary school-aged children in urban and rural areas but
statistically not significantly different. These behavioral differences can be associated
with the socio-cultural and economic factors of the community [13–16, 22]. The educa-
tion factor is one of the causes because behavior is strongly influenced by education or
knowledge factors, in this case the education of their parents and the surrounding com-
munity. This is in accordance with the concept or theory that knowledge or education is
the first domain that is very important in shaping behavior [3, 5, 8]. The socio-cultural
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and economic factors of urban communities are related to several problems, including
parents who do not have time to pay attention to their family/children. However, in
general, they have advantages where their education, insight, work and economy are
better [11, 14, 16, 18]. This is certainly different from the people of the suburbs, where
their educational background, insight and economic level is lower. This is supported by
general data from respondents in this study (Table 1).

5 Conclusion

There is no difference in potential eye health risks on smartphone use in elementary
school-aged children between urban and rural elementary school children.
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