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Abstract: Since the end of 2019, COVID-19 pandemic has swept the world, affecting a wide range of human activities. 
The adoption of online classes as the medium for teaching and learning is one facet of routine that has affected the 
university where students will need to spend more time using electronic devices in order to adapt to the new norm due 
to the COVID-19 pandemic. Prolonged use of electronic devices has been linked to an increase of risk for digital eye 
strain (DES) syndromes. Currently, no prevalence study of the risk for DES symptoms among university students in 
Malaysia during the COVID-19 pandemic has been conducted. Thus, this study is required in order to determine the 
prevalence of the risk of DES symptoms when the COVID-19 pandemic is taken into account. The objectives of this 
study are: (i) to determine the frequency of DES symptoms among the university student during the COVID-19 
pandemic by using the Computer Vision Syndrome Questionnaire (CVS-Q); (ii) to determine the correlation between 
the total duration of digital usage per day during COVID-19 pandemic and the frequency of experiencing DES 
symptoms; (iii) to determine the correlation between the credit hours registered and the frequency of experiencing DES 
symptoms; (iv) to determine the correlation between the use of glasses, contact lens or not (normal vision) and the 
intensity of DES symptoms. The study included 98 IIUM undergraduate Engineering students [male, n=66; female, 
n=32] ranging in age from 20 to 27 years old [mean = 22.58; SD = 1.20]. The apparatus used in the study was 
Computer Vision Syndrome Questionnaire (CVS-Q). Respondents were asked to report the frequency of DES 
symptoms that they experienced. Moreover, they were also asked to report the intensity of the symptoms. The results 
reveal that: (i) the average number of DES symptoms was 7.83 [SD = 4.30]; (ii) the average score of the level of the 
intensity was 1.90 [SD = 0.18]; (iii) the most affected symptoms are headache, an increased sensitivity to light and 
heavy eyelids; (iv) there is a positive correlation between the total duration of digital usage per day during COVID-19 
pandemic and the frequency of experiencing DES symptoms, r (98) = 0.113; p < 0.05; (v) there is no correlation 
between the credit hours registered and the frequency of experiencing DES symptoms; and (vi) there is no correlation 
between the use of glasses, contact lenses or not (normal vision) and the intensity of DES symptoms. This study shows 
that at least one of the DES symptoms would be experienced by the students. In general, the study adds to the body of 
knowledge about the prevalence of DES syndromes among university students in Malaysia during the COVID-19 
pandemic as a result of the implementation of online classes. The study largely contributes to the third Sustainable 
Development Goals (SDGs), which is 'good health and well-being.' This is owing to the discovery that the prevalence of 
health and well-being among the student population puts them at risk for DES syndromes, particularly as a result of 
the large engagement with gadgets due to the online classes. 

Keywords: Digital eye strain symptoms; COVID-19 pandemic, college student, Computer Vision 
Syndrome Questionnaire 
 

 
 
 

1.0     INTRODUCTION 
 

Since the end of 2019, COVID-19 pandemics have swept the world, affecting a wide range of 

human activities. To date, there have been 283,158,179 cases worldwide, with more than 5 million 

deaths [1]. There have been 2,746,833 cases documented in Malaysia so far, with 31,392 deaths as of 28 

December 2021 [2]. Malaysia was preparing to transition from pandemic to endemic status by the end 

of October 2021, with more than 75 per cent of the adult population completely vaccinated, allowing for 
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herd immunity [3]. Unfortunately, because of the recent emergence of COVID-19 omicron variant, the 

administration decided to postpone the shift into endemic phase [4]. This indicates that students will be 

exposed to online learning for a longer time than anticipated. The adoption of online classes as the 

medium for conducting courses is one facet of routine that has affected the university where students 

will need to devote more time to using electronic devices in order to adapt to the new norm due to the 

COVID-19 pandemic. Long-term use of electronic devices has been linked to an increased risk of digital 

eye strain (DES) syndromes [5]. As a result, university students are at a higher risk of developing DES 

syndromes.  

Digital eye strain (DES) is a condition that causes a variety of eye and vision-related symptoms 

and has been recognised as a health issue for more than 20 years and computer vision syndrome (CVS) 

is another name for the condition [6]. Regardless of the task or work pattern, DES syndromes occur in 

the majority of organisations. Information technology (IT) [7], office workers [8] and school kids [9] are 

examples of workplaces that have been studied in relation to DES syndromes.  

Prior to the COVID-19 pandemic, the possibility of DES syndromes was already a concern due to 

a lack of ergonomics understanding among electronic device users. People are unaware of what an 

ergonomic workplace is and how it might help to reduce the risk. Furthermore, most people are 

unaware of how to apply ergonomic principles while performing their daily routine tasks, particularly 

for DES syndromes such as what is the appropriate distance to be used, and how long the engagement 

should be maintained without causing harm to their health.  

In Malaysia, ergonomics is still regarded as a relatively recent topic. However, as previously 

stated, the COVID-19 pandemic has forced the university community to adopt a new norm in 

conducting online classes which requires them to spend more time engaging with gadgets and be at the 

workstation for longer time than before. As a result, the combination of ergonomics being new to 

Malaysia and this new norm may increase the risk of DES syndromes beyond what it already is. 

Currently, no prevalence study of the risk of DES symptoms among university students in 

Malaysia during the COVID-19 pandemic has been conducted. As a result, this study is required in 

order to determine the prevalence of the risk of DES symptoms when the COVID-19 pandemic is taken 
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into account. Once completed, the research can be expanded upon in order to reduce the prevalence of 

DES symptoms among university students. 

The goal of the study is to learn more about the risk of DES symptoms among university 

students in Malaysia during the COVID-19 pandemic. Four objectives have been identified to help 

attain the goal, which are:  

(i) To determine the frequency of DES symptoms among the university students during the 

COVID-19 pandemic by using the Computer Vision Syndrome Questionnaire (CVS-Q),  

(ii) To determine the correlation between the total duration of digital usage per day during 

COVID-19 pandemic and the frequency of experiencing DES symptoms, 

(iii) To determine the correlation between the credit hours registered and the frequency of 

experiencing DES symptoms, and 

(iv) To determine the correlation between the use of glasses, contact lenses or not (normal 

vision) and the intensity of DES symptoms. 

 

2.0 METHODS 
 

Participants 

The study included 98 International Islamic University Malaysia (IIUM) undergraduate 

Engineering students (male, n=66; female, n=32) ranging in age from 20 to 27 years old (mean = 22.58; 

SD = 1.20). The majority of respondents were Malay (n = 87), with the remainder being Chinese (n = 1), 

Indian (n = 4), Bumiputra (n = 2), and others i.e. international students (n = 4). The total registered 

credit hours of the semester among them range from 6 to 20 credit hours (mean = 17.12; SD = 2.16). 

During the study, forty of them wore eye reflective corrective devices during online classes; however, it 

was not an exclusive criterion for the study. The following criteria apply to all participants: (i) IIUM 

undergraduate Engineering students and (ii) enrolled in classes for the present semester, so that their 

study workloads are similar. 

Apparatus 

The Computer Vision Syndrome Questionnaire (CVS-Q), designed by Maria del Mar Segui and 

colleagues [10] was utilised in the study and was obtained from the PubMed website. This 
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questionnaire was made in English, hence, this questionnaire is suitable to use as the study's 

population included both local and international students. The CVS-Q questionnaire is divided into 

two sections: (i) the first question, in which a participant must report if he or she is experiencing any 

symptoms and if so, how often; and (ii) the second question, in which a participant must report how 

intense the symptoms he or she experienced. 

The initial questionnaire was created as a pen and paper version. Because the study was 

conducted online, it was transformed into a Google Form version for this study. In general, it begins 

with an overview of DES problems, followed by a discussion of confidentiality and the respondent’s 

willingness to participate in the study, and finally, confirmation of the participants' agreement. The 

demographic questionnaire was next followed, which included questions about the participants' 

gender, age, and race/ethnicity. Following that, a series of background questions were asked: (i) how 

many credit hours have you registered for this semester; (ii) how many of those registered credit hours 

are online classes; (iii) on average, how many hours do you spend on online classes gadget (desktop, 

laptop, tablet, smartphone, etc.) in one day; (iv) do you wear eye reflective corrective devices (glasses, 

contact lenses, etc.); and (v) the participant was asked to submit his or her responses to the two 

Computer Vision Syndrome Questionnaires (CVS-Q) mentioned previously in the questionnaire. 

Data Collection Procedure 

The study's data was collected by sending the questionnaire's link to potential participants via 

social media – Twitter, Instagram, WhatsApp, Telegram and other platforms – which were clogged by 

IIUM undergraduate engineering students such as Kulliyyah of Engineering Student Society, 

Departmental Student Society, and courses' WhatsApp and Telegram groups. Even though the 

majority of respondents had no problems filling out and submitting the questionnaire, assistance and 

explanations were provided whenever necessary. The questionnaire was opened on May 13th, 2022 

and was closed on May 27th, 2022. After the questionnaire was closed, the collected data were extracted 

to the Excel File (this is automatically done by the Google Form) and were saved for the data analysis 

purpose. 
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Data Analysis 

The raw data were extracted into Microsoft Excel software and were used to perform a 

descriptive analysis of the data, such as (i) the distribution of the participants' demographics based on 

gender, age, and race/ethnicity; and (ii) the distribution of the participants' general information, such 

as credit hours registered, credit hours registered that involve online classes, average time spent on the 

device for online classes and the usage of eye reflective corrective devices during online classes. After 

that, the data were processed, and all of the raw data were transformed into a numerical value. For 

example, instead of male and female, the gender data will be processed so that 1 represents the male 

respondent and 2 represents the female respondent, allowing the necessary computation (e.g. the 

percentage) to be performed.  

The acquired data were transferred into the Statistical Package for Social Science (SPSS) - version 

26 for Objective 2, 3, and 4. The following data were collected: (i) the total credit hours registered by 

each participant; (ii) the daily total hours a participant spent on electronic devices for online classes; (iii) 

the usage of eye reflective corrective devices during online classes by each participant; (iv) the 

frequency of any symptoms reported by a participant; and (v) the intensity of any symptoms 

experience on a participant. The data were analysed using the correlation-bivariate model. 

 

3.0 RESULTS 
 

 Descriptive Statistics: The study received responses from 98 people in total. Males contribute for 

96 of the respondents (67%), while females contribute for 41 (33%). The responders ranged in age from 

20 to 27 years old (mean = 22.58; SD = 1.20). In terms of race/ethnicity, 87 (89%) of respondents are 

Malays, 1 (1%) are Chinese, 4 (4%) are Indians, 2 (2%) are Bumiputras, and 4 (4%) are others – 

international students. The total credit hours registered by the respondents range from 6 to 20 credit 

hours (mean = 17.12; SD = 2.16). All of the credit hours registered for 16 (16%) of the respondents were 

fully for online classes, while 82 (84%) said that not all of the classes for which they were registered 

were for online classes. During online classes, 40 (41%) of the respondents said they wear eye-reflecting 

correction devices, while 58 (59%) said they do not. In terms of the average hours spent on a gadget, 

4.23 hours (24%) of the respondents reported that it was on social media, followed by 4.15 hours (24%) 
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spent on entertainment, 3.78 hours (22%) spent on online classes, 2.82 hours (16%) spent on gaming, 

and 2.48 hours (14%) spent on others. 

Objective 1: The first objective is to determine the frequency of DES symptoms among university 

students during the COVID-19 pandemic. The first question on the Computer Vision Syndrome 

Questionnaire (CVS-Q) asked how often the symptoms occurred in the previous week. As a result, for 

each participant, the number of symptoms experienced by the respondent was totalled. The average 

number of DES symptoms experienced by the respondent was 7.83 out of 16 (SD = 4.30) among the 

respondents, according to the results. The total number of respondents (n) and their percentage (%) for 

each total number of symptoms experienced are listed in Table 1. The majority of the respondents (n = 

12, 12.24%) reported experiencing nearly half of the DES symptoms, and only 5 respondents (5.10%) 

reported they had not experienced any DES symptoms in the previous week. In addition, Table 1 

shows that 94.90% of respondents (n = 93) had at least one DES symptom. Other similar studies found 

that the majority of respondents reported experiencing DES symptoms during the COVID-19 

pandemic, with 42.1% in [11] and 89.9% in [12]. 

Table 1. The total number of respondents and the percentage for each number of symptoms 
experienced by the respondents 

Number of symptoms experienced by the 

respondent 

Number of 

respondents (n) 

Percentage number of 

respondents (%) 

Rank 

0 5 5.10 10 

1 4 4.08 12 

2 1 1.02 16 

3 7 7.14 6 

4 4 4.08 11 

5 7 7.14 5 

6 9 9.18 3 

7 6 6.12 8 

8 6 6.12 7 

9 9 9.18 2 

10 3 3.06 14 

11 12 12.24 1 

12 5 5.10 9 

13 9 9.18 2 

14 7 7.14 4 

15 3 3.06 13 

16 1 1.02 15 
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Furthermore, the results show that the most common symptoms experienced by the responder 

are headache (n = 74; 75.51%), an increased sensitivity to light (n = 63; 64.29%), heavy eyelids (n = 61; 

62.24%), and eye pain (n = 59; 60.20%). Table 2 shows the severity of the symptoms reported by the 

respondents. This finding was consistent with other similar studies conducted during the COVID-19 

pandemic, such as headache, an increased sensitivity to light, and heavy eyelids being the most 

common DES symptoms in [11];  headache and heavy eyelids in [13]; headache in [12], [14], [15]; and 

heavy eyelids in [16].  

 

Table 2. Rank among the symptoms occur that were reported by the respondents  

Symptoms Number of respondents (n) 

Percentage 

number of 

respondents (%) 

Rank 

Burning 31 31.63 15 

Itching 54 55.10 7 

Feeling of a foreign 

body 
35 35.71 13 

Tearing 51 52.04 8 

Excessive blinking 42 42.86 11 

Eye redness 46 46.94 10 

Eye pain 59 60.20 4 

Heavy eyelids 61 62.24 3 

Dryness 54 55.10 6 

Blurred vision 54 55.10 5 

Double vision 26 26.53 16 

Difficulty focusing for 

near sight 
36 36.73 12 

Increased sensitivity to 

light 
63 64.29 2 

Coloured halos around 

objects 
31 31.63 14 

Feeling that sight is 

worsening 
50 51.02 9 

Headache 74 75.51 1 
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On the second question of the CVS-Q, the respondents were asked to rate the severity of their 

symptoms. The responses were given a score of 1, 2, or 3 depending on the intensity of the symptoms – 

intense, moderate, or never respectively. It was discovered that the respondents' average score was 1.90 

(SD = 0.18). This indicates that the respondents assessed the severity of the symptoms as moderate on 

average. Table 3 shows the total number of people who responded to each symptom based on their 

pain intensity. A similar pattern was seen, with headache, increased sensitivity to light, and heavy 

eyelids being the most significant symptoms with a level of intensity of 2. This finding was in line with 

[5], [12], [17], [11]. 

Table 3. The total number of respondents for each symptom based on the intensity level reported 

Symptoms 
Moderate 

(%) 

Intense 

(%) 

Rank  

(based on Intense) 

Burning 33 (34%) 2 (2%) 16 

Itching 50 (51%) 3 (3%) 12 

Feeling of a foreign body 33 (34%) 3 (3%) 14 

Tearing 46 (47%) 5 (5%) 9 

Excessive blinking 38 (39%) 3 (3%) 13 

Eye redness 40 (41%) 5 (5%) 10 

Eye pain 52 (53%) 8 (8%) 5 

Heavy eyelids 49 (50%) 11 (11%) 3 

Dryness 42 (43%) 8 (8%) 6 

Blurred vision 48 (49%) 7 (7%) 7 

Double vision 19 (19%) 6 (6%) 8 

Difficulty focusing for near sight 33 (34%) 4 (4%) 11 

Increased sensitivity to light 41 (42%) 20 (20%) 1 

Coloured halos around objects 30 (31%) 3 (3%) 15 

Feeling that sight is worsening 39 (40%) 9 (9%) 4 

Headache 61 (62%) 11 (11%) 2 

 

The prevalence of DES symptoms among university students shows that the majority of 

students were subjected to the COVID-19 pandemic, with headache, an increased sensitivity to light, 

and heavy eyelids being the most common symptoms. This is possibly due to the extended usage of 

the computer and smartphone for online classes [18], [19], [20]. Furthermore, because ergonomics is a 

relatively new topic in Malaysia, students may be unaware of how to maintain correct posture when 

attending online classes. Students may also be unaware of how to set up their study desks in an 

ergonomic manner to limit their risk of developing DES symptoms. Furthermore, especially during 
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the COVID-19 era, students may be unaware of how to include a healthy rest break and exercise into 

their online classes and everyday activities that engage with electronic devices. 

Objective 2: The second objective is to determine the correlation between the total duration of 

digital usage per day during COVID-19 pandemic and the frequency of experiencing DES symptoms. 

Thus, the analysis was done on the correlation between the total duration of digital usage per day 

during COVID-19 pandemic and the frequency of experiencing DES symptoms. The SPSS results show 

a positive correlation between the two variables, with r (98) = 0.113; p > 0.05, indicating that the longer 

the total duration of digital usage per day during the COVID-19 epidemic, the more likely it is to have 

DES symptoms. The findings were consistent with prior research [5], [18], [19], [20], which found that 

frequent usage of electronic devices during the COVID-19 pandemic increased the probability of DES 

symptoms among participants.  

Objective 3: The third objective is to determine the correlation between the credit hours registered 

and the frequency of experiencing DES symptoms. Thus, one analysis was done on the correlation 

between the credit hours registered and the frequency of experiencing DES symptoms. The SPSS result 

shows that there was no correlation between the two variables, r (98) = -0.094; p > 0.05, indicating that 

the number of credit hours registered does not represent the frequency of digital eye strain symptoms. 

Perhaps because the number of credit hours reported does not reflect their study style, these findings 

were displayed. Furthermore, non-work-related confounding factors (e.g., participating in online 

gaming and social media apps, entertainment) contribute to this finding. 

Objective 4: The fourth objective is to determine the correlation between the use of glasses, 

contact lenses or not (normal vision) and the intensity of DES symptoms. The SPSS output shows that 

there was no correlation between the two variables, r (98) = -0.013; p > 0.05, implying that whether or 

not you use glasses, contact lenses, or have normal vision has no impact on the severity of DES 

symptoms. These results were indicated possibly because the use of glasses, contact lenses, or normal 

vision did not represent the symptoms. To clarify, the American Academy of Ophthalmology (AAO) 

does not advocate any special computer eyewear because there is no evidence that the light from a 

computer screen is harmful to the eyes [21]. As a result, whether or not you wear glasses, contact 

lenses, or have normal vision, you can still have a similar level of symptoms. 
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4.0 CONCLUSION 
 

The first objective of the study is to determine the frequency of DES symptoms among university 

students during the COVID-19 pandemic. The result shows that, among the respondents, the average 

number of DES symptoms was 7.83 (SD = 4.30), which is almost half of the total symptoms being 

assessed – 16 symptoms. In terms of the level of intensity of the DES symptoms, the average score 

among the respondents was 1.90 (SD = 0.18), which is almost moderate pain. In all cases above, the 

symptoms that scored the higher are headache, an increased sensitivity to light and heavy eyelids. As a 

result, the first objective has been achieved. 

The second objective of the study is to determine the correlation between the total duration of 

digital usage per day during COVID-19 pandemic and the frequency of experiencing DES symptoms. 

The analysis shows that there was a positive correlation between the two variables, r (98) = 0.113; p < 

0.05. As a result, the second objective has been achieved. 

The third objective is to determine the correlation between the credit hours registered and the 

frequency of experiencing DES symptoms. The analysis shows that there was no correlation between 

the two variables, r (98) = -0.094; p > 0.05. As a result, the third objective has been achieved. 

The fourth objective of the study is to determine the correlation between the use of glasses, 

contact lens or not (normal vision) and the intensity of DES symptoms. The analysis shows that there 

was no correlation between the two variables, r (98) = -0.013; p > 0.05. As a result, the fourth objective 

has been achieved.  
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