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Abstract 

The development of the industrial revolution 4.0 era resulted in unlimited information technology 
media that are accessible to all people, especially teenagers who are currently studying. Activities that are 
using screen-based information technology media or Screen Based Activity (SBA), especially those that 
are not well controlled, can lead to physical disorders such as Computer Vision Syndrome (CVS). This 
study aims to determine the relationship between SBA and CVS complaints among Vocational High 
School Students. This research is a descriptive correlative study with a cross-sectional design. The sample 
consisted of 255 students majoring in information technology. The sample was selected using simple 
random sampling technique. SBA data collection was measured using the adolescent sedentary activity 
questionnaire, and the CVS complaints were measured using the CVS questionnaire. The results of the 
bivariate analysis test for the relationship between SBA and CVS complaints using the Spearman Rank 
test obtained a significant value of 0.000 (p ≤ 0.05) where there was a significant relationship between 
SBA and CVS complaints in students with a moderate correlation value of 0.416 and a positive 
correlation direction. This means that with the increasing duration of the SBA, the CVS complaints will 
increase in students at Vocational High School 1 Denpasar and vice versa. The writer recommends that 
educational institutions should pay attention to SBA in students by providing knowledge about controlled 
SBA to prevent CVS complaints.  
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Introduction 

The progress of the world’s information technology development has now entered the era of the 
community-based industrial revolution 4.0. Based on the infographics of technology, information and 
communication indicators in 2016, 84 % of total population owned cell phones, 87.7 % owned 
televisions, 31.4 % owned computers, and 20.8 % owned laptops [1]. The use of electronic media such as 
cell phones, computers, television or other screen-based technology for daily activities is called Screen 
Based Activity (SBA) [2].  

SBA is an activity that does not require a lot of energy. SBA is usually done in a passive body 
position that tends to be still, or by doing repetitive activities for a long time [3]. Excessive SBA that is 
not balanced with physical activity can certainly cause health problems, namely visual disturbances and 
musculoskeletal disorders [2].  

Visual disturbances occur due to the eye focusing on objects that are too close for a long time, so 
that it can reduce the frequency of blinking and decrease the accommodation capacity of the eye [4,5]. 
This eye problem occurs due to blue light or high energy visible light produced by electronic devices that 
can impact the retina. Blue light penetrates into the macular pigments in the eye and causes damage to the 
eye’s protection so that the eye becomes susceptible to blue light [6].  

Student is one of the individuals who often do SBA. The use of information technology by students 
aged 16 - 25 years has the highest percentage, namely 41.3 % in 2017 [7]. Students have a greater 
opportunity to do SBA because students need gadgets in doing school work, or to play online games, 
watch television, and they also use gadgets to communicate daily through social media [8]. One group of 
the students who has longer time in front of the screen is a student group in the field of information 
technology. This is because during the learning process at school, vocational students in the field of 
information technology practice directly using computers, laptops or gadgets. Students who practice in 
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the field of information technology for a long time can certainly experience health problems. One of the 
health problems that can occur is Computer Vision Syndrome (CVS). 

CVS is a complaint of physical disorders and eye problems that occurs due to the use of screen-
based technology [9]. This CVS complaint occurs worldwide in 64 - 90 % of users of computer monitors, 
gadgets, laptops, and so on. The use of a computer or laptop with duration of more than 2 h is the most 
important factor for CVS [10]. CVS complaints consist of headaches, dry eyes, blurred vision, neck and 
shoulder pain. The use of screen-based information technology does not only cause CVS complaints. This 
of course needs to be a concern for students who use screen-based information technology in their daily 
lives, especially vocational students.  

Based on data from the Ministry of Education and Culture in 2019, the Vocational High School that 
has a department in the field of information technology in Denpasar is Vocational High School 1 
Denpasar. Vocational High School 1 Denpasar has 3 departments in the field of information technology. 
Based on the results of interviews, students can spend 2 - 10 h per day in front of a computer screen or 
laptop to practice using a laptop or computer at school or at home. 

Vocational high school students in the field of information technology, who spend longer time on 
SBA in their daily life, have a higher risk of experiencing CVS complaints. This is in line with Sousa and 
Silva’s research [12] in 2017 which explained that students spent longer time doing SBA. SBA behavior 
such as watching television, using a computer or laptop, and playing games for more than 3 h has a 
relationship with health complaints [3]. CVS is a health complaint that results from screen-based 
activities that are not ergonomic and can cause musculoskeletal pain and eye disorders which need to be 
avoided so as not to cause other health problems [10]. Based on this, the researcher is interested in 
researching “Relationship between Screen Based Activity and complaints of Computer Vision Syndrome 
among Vocational High School Students”. 
 
Materials and methods 

 Research design and sample 
This research is a descriptive correlative study with a cross-sectional design. The research sample 

was 255 students majoring in information technology at Vocational High School 1 Denpasar (Bali-
Indonesia), who were selected using simple random sampling technique. The inclusion criteria for this 
research sample were willingness to be research respondents and filling out informed consent, as well as 
Vocational school students majoring in information engineering aged 15 - 21 years. The exclusion criteria 
for this study sample were students who had eye problems, wearing glasses and wearing contact lenses. 
All participants gave written informed consent. After obtaining written informed consent about the study, 
an anonymous questionnaire was distributed to individual subjects.This research data collection has 
obtained a certificate of ethical eligibility number 411/UN14.2.2.VII.1/LP/2020 by Universitas Udayana’s 
Ethical Clearance Committee.  
 

Questionnaires 
The self-reported questionnaire comprised a demographic data, adolescent sedentary activity 

questionnaire, and CVS questionnaire. 
 

Assessment of SBA duration 
SBA duration data collection outside school hours in the study was measured using the adolescent 

sedentary activity questionnaire. Data collection was carried out for 1 week to measure the average 
duration of SBA every day. This questionnaire consisted of 5 questions regarding the duration of the 
SBA. The 5 questions include the duration of watching television, watching VCD/DVD, using a 
computer/laptop, playing video games, and using a cell phone or smartphone for 1 day. This 
questionnaire was modified from Hardy’s study by adding an explanation of the questionnaire filling to 
make it easier for respondents to fill out the questionnaire correctly [17]. 

 
Assessment of CVS complaints 
The CVS complaints assessed using a CVS questionnaire after measuring the average SBA among 

students at Vocational High School 1 Denpasar. The CVS questionnaire consists of 20 statements which 
are classified into 4 indicators of symptoms of CVS complaints [19]. These are namely asthenopia, ocular 
surface problems, visual problems, and extraocular problems. The questions on the questionnaire use a 
Likert scale with a score of 1 to 4 which is selected by giving a checkmark on the most suitable 
alternative answers. 
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Statistical analysis 
SPSS statistic 23 software package was used for all statistical analyses. The data analysis of this 

study used the Spearman-rank test because the data were not normally distributed. The data analysis of 
this study used a computer application program with a confidence level of 95 % (p ≤ 0.05). 
 
Results and discussion 

Results 
The results of this study state that the characteristics of respondents based on gender are as follows: 

205 (80.4 %) male respondents and 50 (19.6 %) female respondents as students at Vocational High 
School 1 Denpasar. The results of the analysis of the characteristic of the respondents are shown in Table 
1. 
 
 

Table 1 Characteristic of respondents. 

                 Characteristic of respondents Frequency (f) Percentage 

Gender   

Male 205 80.4 % 

Female 50 19.6 % 
 
 

The results of data analysis regarding the description of SBA in students at Vocational High School 
1 Denpasar showed that the SBA duration data is not normally distributed. The median value of the SBA 
duration data for respondents was 7.30 with an average duration of SBA that was 7.85. The lowest 
duration of SBA was 1.2 h and the highest duration was 19.3 h in a day, with data variants of 12.94. 
Based on the categorization of the median data, there were 47.8 % of students who were in the low 
duration category and 52.2 % were in the high duration category of SBA among students at Vocational 
High School 1 Denpasar. The results of data analysis on the SBA description of students at Vocational 
High School 1 Denpasar are shown in Table 2. 

 
 

Table 2 Description of SBA for students at Vocational High School 1 Denpasar. 

Variable Median-Mean Minimum-Maximum Variant 

SBA 7.30-7.85 1.20 - 19.30 12.94 
 
 
The results of data analysis regarding the description of CVS complaints in students at Vocational 

High School 1 Denpasar showed that the CVS complaint data were not normally distributed. The median 
score of CVS complaints in this study was 32 with the mean score of CVS complaints was 32.98. The 
lowest score for CVS complaints was 20 and the highest score for CVS was 58 with a data variant value 
of 45.421. Based on categorization of data using median data, 45.9 % of students experienced mild CVS 
complaints while 54.1 % of students experienced severe CVS complaints at Vocational High School 1 
Denpasar. The results of the CVS description data analysis in students at Vocational High School 1 
Denpasar are shown in Table 3. 

 
 

Table 3 Description of CVS complaints in students at Vocational High School 1 Denpasar. 

Variable Median-Mean Minimum-Maximum Variant 

CVS 32-32.98 20 - 58 45.421 
 
 
Results of research on the relationship between SBA and CVS complaints in students at Vocational 

High School 1 Denpasar, after analysis using the Spearman Rank test with a 95 % confidence level was 
done, show that the p-value is 0.000. This means that there is a significant relationship between SBA and 
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CVS complaints in students at Vocational High School 1 Denpasar. The correlation coefficient value in 
this study is 0.416, which states that the strength of the relationship between SBA and CVS complaints is 
moderate in the direction of a positive relationship. The direction of the positive relationship means that 
the higher the duration of SBA, the higher the CVS complaints in students at Vocational High School 1 
Denpasar and vice versa. The results of data analysis on the relationship between SBA and CVS 
complaints in students at Vocational High School 1 Denpasar are shown in Table 4. 
 
 
Table 4 The relationship between SBA and CVS complaints in students at Vocational High School 1 
Denpasar. 

Variable Median-Mean R p-value 
Screen Based Activity 7.30 - 7.85 

0.416 0.000 
Computer Vision Syndrome 32.00 - 32.98 

 
Discussion 
This study was conducted on 255 students with the characteristics of 80.4 % male and 19.6 % 

female. For the use of technology in SBA, 52.2 % of students have a high duration, and 47.8 % of 
students have a low duration of SBA outside school hours. Students at Vocational High School 1 
Denpasar carry out SBA outside school hours with an average duration of 7.85 h. This is in accordance 
with the research of Andriani et al. [13] in 2019 which stated that the majority of the duration of SBA in 
students is more than 5 h. Research by Kumala et al. [14] also stated that 72.1 % of 61 students undertook 
SBA with a high duration or more than 2 h. The duration of doing SBA for more than 2 h is a duration 
that is not recommended because it can cause physical complaints for students [10]. 

SBA outside of school is influenced by several factors such as biological, demographic, and socio-
cultural factors [15]. These factors can affect the intensity of gadget use, freedom, and access to carry out 
daily SBA. The daily SBA with a high duration can certainly have an impact on the psychology and 
physicality of students. Desiningrum et al. research in 2017 stated that uncontrolled SBA can affect 
individual skills and reduce concern for the surrounding environment [16]. Uncontrolled SBA results in a 
student not having enough time to do physical activity [14]. The passive position of students when doing 
SBA can also have an impact on musculoskeletal complaints and visual problems such as CVS 
complaints [3]. 

This study states that there is a significant relationship between SBA and CVS complaints in 
students at Vocational High School 1 Denpasar. Students experienced severe CVS complaints were 54.1 
% while those who experienced mild CVS complaints were 45.9 %. Based on the results of this research, 
almost all students have experienced CVS complaints. The average score of perceived CVS complaints is 
also high for students at Vocational High School 1 Denpasar. This research is in line with Febrianti and 
Bahri’s research [18] in 2018 which stated that 80 % of students who use screen-based information 
technology media experience CVS complaints. Research by Jonge et al. [5] also stated that 71.7 % of 
students experienced mild CVS complaints and as many as 28.3 % of students experienced severe CVS 
complaints when using computers. CVS complaints that can be experienced by students are asthenopia, 
ocular surface, visual, and extraocular [18]. 

Complaints experienced by students at Vocational High School 1 Denpasar can be influenced by 
several factors, namely individual factors, environmental factors, and electronic media factors [15]. These 
factors can affect the severity of CVS complaints felt by students at Vocational High School 1 Denpasar 
while a range of scores for students was 20 - 58, and the average duration score of SBA for students was 
32.98. The CVS complaints experienced by these students are in accordance with the American 
Optometric Association in 2017 which states that individuals who use screen-based electronic media for 
more than 2 h can experience CVS complaints [10].  

The results of the analysis of the relationship between SBA and CVS complaints in students at 
Vocational High School 1 Denpasar shows that there is a positive and moderate correlation with regard to 
the relationship between SBA and CVS complaints. The direction of a positive correlation means that the 
higher the duration of SBA, the higher the CVS complaints felt by students and vice versa. Based on the 
data analysis in this study, 38.8 % of students had a negative correlation towards the relationship between 
SBA and CVS complaints which was caused by factors that could affect SBA with CVS complaints. 
These factors lead to a negative correlation result in the form of 20.4 % of students who had a low 
duration of SBA who experienced severe CVS complaints. Meanwhile, 18.4 % of students who had a 
high duration of SBA experienced mild CVS complaints. The factors that can influence the relationship 
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between SBA and CVS complaints, and the high activity of SBA with CVS complaints, need to be 
considered in students at Vocational High School 1 Denpasar.  
 
Conclusions 

This study demonstrated that CVS complaints was found higher in Vocational High School 1 
Denpasar. There was a moderate and positive correlation between SBA and CVS complaints. The high 
duration of SBA is one of the individual factors that can cause CVS complaints among students. Hence, it 
is necessary to raise awareness and knowledge regarding health effect related to prolonged SBA and 
optimize the exposure time along with preventive measures in order to reduce CVS complaints among 
vocational high school students. 
 
Acknowledgements 

The authors would like to acknowledge to Universitas Udayana, Indonesia for the scholarship 
awarded for my education.  
 
References 

[1] Ministry of Communications and Information Technology. Infografis Indikator TIK (in Indonesian). 
Ministry of Communications and Information Technology, Jakarta, Indonesia, 2016. 

[2] T Torsheim, L Eriksson, CW Schnohr, F Hansen, T Bjarnason and R Välimaa. Screen-based 
activities and physical complaints among adolescents from the Nordic countries. BMC Publ. Health 
2010; 10, 324. 

[3] D Brindova, Z Dankulincova and V Daniel. Is the association between screen-based behaviour and 
health complaints among adolescents moderated by physical activity? Int. J. Publ. Health. 2015; 60, 
139-45. 

[4] H Ibrahim, S Basri, MS Jasta and I Kurnianda. Faktor-faktor yang berhubungan dengan keluhan 
computer vision syndrom pada pekerja operator komputer di PT. Semen Tonasa Pangkep (in 
Indonesian). Jurnal UIN-Alauddin 2018; 10, 85-95. 

[5] S Rompas and N Mulyadi. Hubungan lama penggunaan komputer dengan kejadian computer vision 
syndrome pada siswa jurusan TKJ di SMK I Tahuna (in indonesian). E-Journal Keperawatan 2018; 
6, 1-7. 

[6] JJ Panambunan, JF Rumampuk and MEW Moningka. Hubungan penggunaan smartphone dengan 
ketajaman penglihatan pada mahasiswa laki-laki Fakultas Kedokteran Universitas Sam Ratulangi 
Angkatan 2015 (in Indonesian). Jurnal Medik dan Rehabilitasi 2019; 1, 1-6. 

[7] Ministry of Communications and Information Technology. Survei Penggunaan TIK (in Indonesian). 
Ministry of Communications and Information Technology, Jakarta, Indonesia, 2017. 

[8] M Muflih, H Hamzah and WA Puniawan. Students’ use of smartphones and social interaction in 
SMAN I Kalasan Sleman Yogyakarta (in Indonesian). Idea Nurs. J. 2017; VIII, 1-7. 

[9] A Chawla, TC Lim, SN Shikhare, PL Munk and WCG Peh. Computer vision syndrome: Darkness 
under the shadow of light. Can Assoc. Radiol. J. 2019; 70, 5-9. 

[10] American Optometric Association. Computer vision syndrome, Available at 
https://www.aoa.org/patients-and-public/caring-for-your-vision/protecting-your-vision/computer-
vision-syndrome, accessed June 2020. 

[11] Kemendikbud. Data pokok pendidikan dasar dan menengah direktorat jenderal pendidikan dasar 
dan menengah (in Indonesian), Available at: https://dapo.kemdikbud.go.id, accessed June 2020. 

[12] GRD Sousa and DAS Silva. Sedentary behavior based on screen time: Prevalence and associated 
sociodemographic factors in adolescents. Ciênc Saúde Coletiva 2017; 22, 4061-72. 

[13] WS Andriani, A Sriati and A Yamin. Gambaran kontrol diri penggunaan smartphone pada siswa 
sekolah menengah atas dan sederajat di Kecamatan Jatinangor (in Indonesian). Compr. Nurs. J. 
2019; 5, 101-17. 

[14] AM Kumala, A Margawati and A Rahadiyanti. Hubungan antara durasi penggunaan alat elektronik 
(gadget), aktivitas fisik dan pola makan dengan status gizi pada remaja usia 13-15 tahun (in 
Indonesian). J. Nutr. Coll. 2019; 8, 73-80. 

[15] FTA Sari and R Himayani. Faktor risiko terjadinya computer vision syndrome (in Indonesian). 
Majority 2018; 7, 278-82. 



Trends Sci. 2022; 19(6): 3035   6 of 6 
  

[16] DR Desiningrum, Y Indriana and Siswati. Intensi penggunaan gadget dan kecerdasan emosional 
pada remaja awal (in Indonesian). Prosiding Temu Ilmiah X Ikatan Psikologi Perkembangan 
Indonesia 2017; 2017, 65-71. 

[17] LL Hardy, ML Booth and AD Okely. The reliability of the adolescent sedentary activity 
questionnaire (ASAQ). Prev. Med. 2007; 45, 71-4.  

[18] S Febrianti and TS Bahri. Gejala computer vision syndrome pada mahasiswa keperawatan (in 
Indonesian). Jurnal Ilmiah Mahasiswa Unsyiah 2018; 3, 201-7. 

[19] I Rathore. Computer vision syndrome - an emerging occupational hazard. Res. J. Sci. Tech. 2017; 9, 
293-7. 

 
 


