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Introduction: Digital eye strain, which is often ignored by the public, has emerged as a “Shadow Pandemic” in the era of the COVID-19 pandemic.

Aim: The current paper is aimed at discussing the ill effect of digital screens on eyes in the wake of the COVID-19 pandemic.

Methodology: A literature search was done using “PubMed,” “Google scholar”, and “Scopus” using key terms like “Digital Eye Strain,” “Eyestrain,” or “Computer Vision Syndrome.” Relevant articles were identified and included to support the argument for this narrative review.

Results: Studies conducted in the UK reported that 68% of children extensively use computers, while 54% undertake online activities after the age of 3. Similar studies estimated 4 h and 45 min per day of screen exposure time among adults in the UK. Indian studies reveal that the prevalence of DES is 69% in adults and 50% in children respectively. Indian ophthalmologists found that computer-using and specialized ophthalmologists were more informed of symptoms and diagnostic signs but were misinformed about treatment modalities. The use of social media and multitasking is particularly prominent among younger adults, with 87% of individuals aged 20–29 years reporting the use of two or more digital devices simultaneously. It has been observed that the use of computer glasses corrects refractive errors and helps in the reduction of symptoms, while precision spectral filters help in reducing symptoms of micro-fluctuation of accommodation.

Conclusion: We concluded that DES is emerging globally as a “Shadow Pandemic” and it is high time to respond. Community ophthalmologists, public health authorities, and educational sectors especially should be involved to prevent this.
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INTRODUCTION

The nationwide lockdown was extended and completed Phase 4 on May 31, 2020, to effectively limit the COVID-19 pandemic and flatten the curve in India as well as many other countries throughout the world. Throughout this lockdown, it was discovered that pupils' education was deteriorating, and it was necessary to consider how the specified curriculum might be fulfilled. The University Grants Commission (UGC) in India established two committees to oversee examinations and the academic calendar, as well as to encourage online learning. In addition, the UGC chairman advocated social distance, web-based learning, and e-education to prevent the spread of the ongoing COVID-19 pandemic.

With the outbreak of the COVID-19 pandemic, not only current University students, but also pupils from primary and secondary schools, were encouraged to participate in e-learning to complete the required curriculum on time. The recommendations published by the appropriate authorities were insufficient to instruct instructors and students on how and when to use e-learning methods. Without any limitations, our children are increasingly spending most of their time (almost 8 h each day) in front of computer or smart phone displays. E-learning approaches can have both positive and negative effects on our children's vision. In addition, students used online platforms for entertainment, communication, and information purposes during this pandemic. Due to the surge in COVID-19 cases, adults were encouraged to continue their work from home, and they were exposed to screens for a long duration. As result of home confinement, they used online platforms for entertainment, communication, and information.

Computer displays and smart phone screens generate blue light with wavelengths ranging from 380 to 500 nm, which can be hazardous to health. These high-energy waves can reach the eyes, causing everything from irritation to retinal damage. Dry eyes, impaired vision, headaches, near-sightedness, and eye fatigue are among the symptoms that can be induced by the dazzling effect of blue light. Digital eye strain (DES) or computer vision syndrome is the collective term for this (1).

A “collection of eye and vision-related issues that occur from extended computer, tablet, e-reader, and mobile phone usage,” according to DES, is an increasing public health hazard. When using digital screens for long periods of time, people may have minor to severe eye irritation and vision problems. The most prevalent symptoms of DES, according to the American Optometric Association, are eyestrain, headaches, impaired vision, dry eyes, and neck and shoulder pain (1).

The amount of time spent looking at a digital screen is directly related to eye pain. Many millions of people of all ages are at risk of DES due to the tremendous surge in digital gadget usage in recent years. While the symptoms are typically temporary, the illness can cause severe and regular pain for sufferers, as well as having major financial implications. Long-term exposure to blue light emitted by electronic gadgets, according to experts, can have serious consequences. Long-term exposure can cause photochemical damage to the eyes, which can lead to retinal cell destruction and make a person prone to age-related macular degeneration. Children are the most vulnerable age group.

With this goal in mind, we've put together this paper to talk about how long-term e-learning causes DES, how to correct accountability issues, and how to solve the problem.



METHODOLOGY

In the aftermath of COVID-19, the current study attempted to address the impact of digital displays on the eyes. The key phrases DES, Eye strain, and computer vision syndrome were searched for in the “PubMed,” “Google Scholar,” and “Scopus” databases. To complement the narrative review, all relevant articles were included in this publication.



RESULTS

Children typically have uncorrected vision difficulties such as farsightedness and astigmatism, insufficient eye focusing, or eye coordination abilities, all of which can lead to the development of visual symptoms when using a computer or digital screen device for a longer length of time. By the age of three, 68% of youngsters in England use computers on a regular basis, and 54% engage in online activities (2). Furthermore, other research found that adults in the United Kingdom spend between 4 and 45 min per day on screens (3), whereas adults in the United States spend almost two-thirds of their time on digital devices (5 h or more) (4).

According to recent US data, 37% of people aged 60 and overspend five or more hours per day on digital devices, and this age group likes to browse the internet on laptops and desktop computers, whereas younger folks prefer to do it on smartphones (4). Younger people are more likely to use social media and multitask, with 87 percent of those aged 20–29 indicating that they use two or more digital devices at the same time (4). The 2016 Digital Eye Strain research, which included answers from over 10,000 people in the US, found a 65 percent frequency of self-reported symptoms, with females being more impacted than males (69 vs. 60% prevalence) (4). Participants who used two or more devices at the same time were more likely to report DES than those who only used one device at a time, with prevalence rates of 75 and 53%, respectively. Various symptoms of DES arise after using mobile phones for more than 2 h daily (5), or digital devices after 2–4 h of exposure (6).

Sheppard and Wolffsohn (7) found that 27.5% of people have irritated or burning eyes, 31.5% have dry eyes, 30.6% have eye strain, 22.3% have headaches, 39.8% have tired eyes, 26.3% have sensitivity to bright lights, and 30.8% have eye discomfort. Eye health is negatively affected by online education and eye fatigue increased as a result of the COVID-19 pandemic process (8). Research was done in India to examine the prevalence of DES among computer users in the state of Bihar. The frequency of DES was discovered to be 69 percent. Around 30 percent of people utilized the computer for 4–6 h every day. Eyestrain and weariness were the most prevalent complaint in 59 (59%) people, followed by headache in 57 (57%) people, discomfort in the neck, shoulder, wrist, or back in 51 (51%) people, dry eyes in 37 (37%) people, and blurred vision in 35 (35%) people. CVS was mentioned by 11 people (11%). The most prevalent preventative intervention was taking pauses in between work, which was taken by 79 participants (79%). In the current study, 46 (46%) individuals took preventative breaks after 1 h and 25 (25%) after 20 min (9). According to research from Egypt, 86%of medical students who spent 3 h or more per day on the computer were suffering from one or more DES symptoms (10). Other symptoms were dry eyes, headache, blurred vision, eye strain, neck and shoulder pain, weariness, and eye redness. A study from Bulgaria shows similar results. Of those studied, 7.4% of students had ca onstant feeling and 25% often had feelings of eye soreness and irritation. Eye dryness, grittiness, and scratchiness was constantly experienced by 9.6% of the students and 19.1% felt it frequently (11). Study results from Israel and the USA reveal eye fatigue (60 and 48%), eye strain (58 and 31%), ocular discomfort (44 and 31%), headaches (43 and 26%), dry eyes (39 and 34%), and burning eyes (40 and 22%) (12). Computer-using and specialized ophthalmologists know more about symptoms and diagnostic signals than traditional ophthalmologists, yet they lack different treatment options (13). Recent results from Indian research found that the average age of children with DES was 13 ± 2.45 years. The average time spent on a digital device was 3.9 ± 1.9 h, up from 1.9 ± 1.1 h in the pre-COVID era (P = 0.0001). Smartphones were the most popular digital device among the participants (n = 134, or 61.7%). A total of 108 youngsters (49.8%) spent more than 2 h every day on online programs. The prevalence of DES was 50.23% in that group. There were 26.3% light cases, 12.9% moderate cases, and 11.1% severe cases. Itching and headache were the most often reported symptoms (n = 117, 53.9%). Age >14 years (P = 0.04), male gender (P = 0.0004), smartphone usage (P = 0.003), device use >5 h (P = 0.0007), and mobile games >1 h per day (P = 0.0001) were all found to be independent risk factors for DES in youngsters (14). Playing applications and games, as well as surfing the internet, are a common practice for our youngsters in the present digital world (8). Furthermore, most children lack the self-control necessary to set boundaries for themselves.

A study revealed that an 86% (n = 584) prevalence of DES was observed in those who had at least one symptom. As per the study, computer devices are used by participants mainly for learning and entertainment. One third of participants were continuously using digital screens for >2 h and one-fourth of participants were using the screen for >9 h; 20% used the screen in a dark room or dim light for >5 h. 66% had mild and 2.2% had severe symptoms. Headache was the common symptom found, followed by eye pain and neck/shoulder/joint pain. Females were found to be more prone to develop CVS. Headache, eye redness, burning, etc. were positively correlated with the duration of use (15). During the current pandemic, the creation of e-classes for such youngsters has placed an undue weight on their already strained eyes.

DES diagnosis and measurement: Both objective and subjective approaches have been used to assess DES. Objective evaluations of parameters such as critical flicker–fusion frequency blink rate and completeness, accommodative function, and pupil characteristics may be used to provide indices of visual fatigue. Subjective methods include a 10-item questionnaire produced by Hayes et al. (16) and utilized in various studies. It considers the symptoms of DES and scores each symptom separately. Another six-item Visual Fatigue Scale allows users to assess their difficulty in seeing, unusual feelings around the eyes, eyes feeling weary, feeling numb, having a headache, and feeling dizzy when gazing at the screen using a Likert scale (7). The Rasch-based Computer-Vision Symptom Scale is another tool that researchers may use to assess visual and ocular complaints in computer users. The self-administered Computer Vision Syndrome Questionnaire (CVS-Q) asks users to rate the frequency and severity of 16 symptoms they encounter when using a computer, resulting in a single symptom severity score (CVS score) of six or higher, which is considered diagnostic of the disease (17). The physiological underpinning of DES is used in objective evaluations. The exact process behind DES, however, remains unknown. In contemporary DES research, critical flicker–fusion frequency (CFF) and blinking characteristics have been utilized often to assess visual functions (7). Ergonomic practices, maintaining regular blinking, the use of adequate lighting, careful placement of the digital device, altering image characteristics (resolution, text size, contrast, and brightness), and taking breaks are all frequent non-pharmacological and pharmaceutical treatments. Artificial tears are one of the pharmacological management techniques.

According to Reddy et al. (18), only taking breaks from screens is insufficient for reducing DES symptoms, but concentrating on long-distance objects between breaks relates to a considerably better prognosis. The 20/20/20 method (looking at items over 20 feet away for 20 s after 20 min of visual display unit use) is very widespread advice in the literature (19). Furthermore, using antiglare displays in electronic devices to prevent eye strain is a common but less acknowledged ergonomic approach. The evidence for the antiglare screen's preventative advantages in DES is mixed. Ranasinghe et al. (17) and Shantakumari et al. (20) observed that individuals who used antiglare displays had fewer DES symptoms, but Reddy et al. (18) and Scullica et al. (21) reported that screen filters have no effect on DES symptoms. Some research has suggested that increasing ergonomic health literacy behaviors, as well as creating an ergonomic work environment, is a good way to avoid DES among screen users. It has been discovered that wearing computer glasses corrects refractive errors and reduces symptoms, whilst using precision spectrum filters reduces the symptoms of micro-fluctuation of accommodation. Anti-glare lenses are contentious, and there is no universal agreement on how to utilize them. Dry eye symptoms can be efficiently managed with artificial tears and omega-3 fatty acid consumption. On-screen prompts, audial prompts, or wink glass can all help users raise their effective blinking rate, which is known to be one of the most critical elements in preventing DES. In a qualitative European study of 368 children aged 9–16, subjects were queried on what they perceive as negative while using the internet and technology in general. To reduce the variety of eye problems, such as eye strain and eye irritation, the usage of eye glasses following prolonged internet use may help (22). A novel therapy modality called “Warming Device” might be a good alternative to the present therapeutic techniques for computer vision disorders (23, 24).



CONCLUSION

A “Shadow Pandemic” is brewing because of DES. We are inadvertently driving a generation of youngsters toward a higher risk of DES due to the present trend of e-learning programs and its repercussions.



RECOMMENDATIONS

A wide range of evidence is available to assess for the prevalence of DES among adult screen users, although comparable data for youngsters is scarce. Given the current COVID-19 pandemic and the growing burden of screen exposure of more than 12 h per day among youngsters, it is vital for policymakers in the education and health sectors to provide guidelines (e.g., limiting e-learning time for students to reduce screen time). Similar guidelines should be framed for the adults who are working from home with digital devices for a long time. Ophthalmologists can also be informed about the diagnosis and innovative therapy options for computer vision syndrome.



LIMITATIONS

There are a few restrictions to this evaluation. It is a narrative review in which the evidence is retrieved and synthesized without using a systematic technique. We used a negative review technique due to the scarcity of research in this field, which is still a problem. There are also other limitations to this review. It is narrative review, although it emphasizes one of the most important public health issues in the post-pandemic era globally, which will likely drive future strategies aimed at avoiding DES in this relatively young population. The findings should be reproduced, and they should be compared to nations in Europe that have been subjected to protracted lockdowns, such as Italy, Austria, and Germany. As a result, more research, including both primary studies and evidence synthesis, is needed to inform decisions and practice.



AUTHOR CONTRIBUTIONS

All authors contributed equally.



REFERENCES

 1. Madhan MRR. Computer vision syndrome. Nurs J India. (2009) 100:236–7.

 2. Palaiologou I. Children under five and digital technologies: implications for early years pedagogy. Eur Early Childh Educ Res J. (2016) 24:5–24. doi: 10.1080/1350293X.2014.929876

 3. eMarketer. Mobile Takes Majority Share of UK Time With Digital Media. (2016). Available online at: https://www.emarketer.com/Article/Mobile-Takes-Majority-Share-of-UK-Time-with-Digital-Media/ 1014676 (accessed May 29, 2020).

 4. The Vision Council. Eyes Overexposed: The Digital Device Dilemma: Digital Eye Strain Report. (2016). Available online at: https://www.thevisioncouncil.org/content/digital-eye-strain (accessed May 29, 2020).

 5. Moon JH, Kim KW, Moon NJ. Smartphone use is a risk factor for pediatric dry eye disease according to region and age: a case control study. BMC Ophthalmol. (2016) 16: 188. doi: 10.1186/s12886-016-0364-4

 6. Kim J, Hwang Y, Kang S, Kim M, Kim T-S, et al. Association between exposure to smartphones and ocular health in adolescents. Ophthalmic Epidemiol. (2016) 23:269–76. doi: 10.3109/09286586.2015.1136652

 7. Sheppard AL, Wolffsohn JS. Digital eye strain: prevalence, measurement and amelioration. BMJ Open Ophthalmol. (2018) 3:e000146. doi: 10.1136/bmjophth-2018-000146

 8. Huseyin KAYA. Investigation of the effect of online education on eye health in COVID-19 pandemic. Int J Assess Tools Educ. (2020) 7:488–96. doi: 10.21449/ijate.788078

 9. Kumar N, Sharma N. To determine the prevalence of computer vision syndrome among computer users: a descriptive study. Eur J Mol Clin Med. (2020) 7:3933–38. Available online at: https://ejmcm.com/article_10411.html

 10. Iqbal M, El-Massry A, Elagouz M, Elzembely H. Computer vision syndrome survey among the medical students in Sohag University Hospital, Egypt. Ophthalmol Res. (2018) 8:1–8. doi: 10.9734/OR/2018/38436

 11. Ivancheva V, Valcheva K, Lyubenov A. COVID pandemic: eye comfort and remote education. Hayka u mπa∂cm. (2018) 333.

 12. Gantz L, Rosenfield M. Digital eye strain symptoms during online University learning in Israel and the USA during the COVID-19 pandemic. Invest Ophthalmol Vis Sci. (2021) 62:1975. Available online at: https://iovs.arvojournals.org/article.aspx?articleid=2774975

 13. Bali J, Navin N, Thakur BR. Computer vision syndrome: a study of the knowledge, attitudes and practices in Indian ophthalmologists. Indian J Ophthalmol. (2007) 55:289–94. doi: 10.4103/0301-4738.33042

 14. Mohan A, Sen P, Shah C, Jain E, Jain S. Prevalence, and risk factor assessment of digital eye strain among children using online e-learning during the COVID-19 pandemic: digital eye strain among kids (DESK study-1). Indian J Ophthalmol. (2021) 69:140–4. doi: 10.4103/ijo.IJO_2535_20

 15. Babu JV, Abraham S, Biju MJ, Jose J, Impact of digitalization in the eye strain during COVID - 19 lockdown period: an epidemiological study. J Drug Del Therap. (2021) 11:7–14. doi: 10.22270/jddt.v11i1-s.4672

 16. Hayes SC, Strosahl KD, Wilson KG, Bissett RT, Pistorello J, Toarmino D, et al. Measuring experiential avoidance: a preliminary test of a working model. Psychol Rec. (2004) 54:553–78. doi: 10.1007/BF03395492

 17. Ranasinghe P, Wathurapatha WS, Perera YS, Lamabadusuriya DA, Kulatunga S, Jayawardana N, et al. Computer vision syndrome among computer office workers in a developing country: an evaluation of prevalence and risk factors. BMC Res Notes. (2016) 9:150. doi: 10.1186/s13104-016-1962-1

 18. Reddy SC, Low CK, Lim YP, Low LL, Mardina F, Nursaleha MP. Computer vision syndrome: a study of knowledge and practices in University students. Nepal J Ophthalmol. (2013) 5:161–8. doi: 10.3126/nepjoph.v5i2.8707

 19. Coles-Brennan C, Sulley A, Young G. Management of digital eye strain. Clin Exp Optom. (2019) 102:18–29. doi: 10.1111/cxo.12798

 20. Shantakumari N, Eldeeb R, Sreedharan J, Gopal K. Computer use and vision-related problems among University students in Ajman, United Arab Emirate. Ann Med Health Sci Res. (2014) 4:258–63. doi: 10.4103/2141-9248.129058

 21. Scullica L, Rechichi C, De Moja CA. Protective filters in the prevention of asthenopia at a video display terminal. Percept Mot Skills. (1995) 80:299–303. doi: 10.2466/pms.1995.80.1.299

 22. Smahel D, Wright MF, Cernikova M. The impact of digital media on health: children's Perspectives. Int J Public Health. (2015) 60:131–7. doi: 10.1007/s00038-015-0649-z

 23. Ilango K. Warming device for computer vision syndrome. Indian J Ophthalmol. (2008) 56:171. doi: 10.4103/0301-4738.39139

 24. Takahashi Y, Igaki M, Suzuki A, Takahashi G, Dogru M, Tsubota K. The effect of periocular warming on accommodation. Ophthalmology. (2005) 112:1113–8. doi: 10.1016/j.ophtha.2004.12.040

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Bhattacharya, Heidler, Saleem and Marzo. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







OPS/images/crossmark.jpg
©

2

i

|





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Let There Be Light—Digital Eye Strain (DES) in Children as a Shadow Pandemic in the Era of COVID-19: A Mini Review



		Introduction



		Methodology



		Results



		Conclusion



		Recommendations



		Limitations



		Author Contributions



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Let There Be Light—Digital Eye
Strain (DES) in Children as a Shadow
Pandemic in the Era of COVID-19: A

Mini Review





OPS/images/logo.jpg
& frontiers | Frontiers in Public Health





