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A B S T R A C T 
Background: During the COVID-19 pandemic, concerns extended beyond respiratory health to include visual 
and auditory well-being in school-aged children. This study aimed to assess the prevalence and risk factors of 
digital device-related visual and auditory strain in children. 

Methods: A cross-sectional descriptive study using simple random sample technique as well as multistage clus-
ter sampling was carried out at selected schools at Puducherry, India, from January 2022 to May 2022. Using a 
self-administered questionnaire, demographic information as well as digital-related visual and auditory strain 
were evaluated. 

Results: Of the 268 participants, 5.6% reported having moderate digital eye strain and 27.6% had mild digital 
eye strain. Students reported burning sensations (35.07%), dryness (20.14%), and itching (37.68%) as com-
mon visual discomforts. In the meantime, 7.5% of respondents reported significant auditory strain, and 10.4% 
reported mild strain. Ear irritation (17.91%), ear infections (7.46%), ringing in the ears (16.79%), and ear 
blockage (13.43%) are among the symptoms. Risk factors for eye strain included participant age (P=0.020), 
wearing spectacles (P<0.001), the number of hours spent using a device outside of class (P=0.009), and the 
distance between the device and the user (P=0.018). Age (P<0.05), sex (P<0.001), students' grade (P<0.001), 
hours spent (P<0.05), and headphone use (P<0.001) were all significantly correlated with auditory strain. 

Conclusions: The hybrid learning environment posed diverse challenges for students, highlighting the signifi-
cant impact of both visual and auditory health. The findings advocate for proactive measures for students’ over-
all health. 
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INTRODUCTION 
The global pandemic profoundly altered pedagogical 
approaches worldwide, compelling a shift from tradi-
tional classroom settings to online teaching and learn-
ing practices.1 The extensive use of digital devices in 
education surged during the pandemic, providing a 
means to safeguard individuals during lockdowns en-
forced to curb the spread of COVID-19. While this 
transition enabled the continuity of education amidst 
the lockdown, it introduced a fresh set of concerns as-
sociated with online learning and the heightened reli-
ance on electronic devices, particularly among chil-
dren. This pivot towards digital education became a 
lifeline for learning during the pandemic accompa-
nied by its unique set of challenges. 

The surge in online classes during the pandemic has 
led to a notable rise in children’s screen time, with an 
increased reliance on digital devices such as comput-
ers, laptops, smartphones, and iPads.2 In addition to 
this, the widespread use of audio devices like head-
phones, and earphones, has become a common prac-
tice among children for various activities such as at-
tending online classes, engaging in social media, lis-
tening to music, and watching videos.3 This extended 
exposure to digital screens and audio raised signifi-
cant concerns regarding children’s overall health, en-
compassing physical, mental, and social well-being. 
Initially, challenges related to hearing and vision 
emerged among many children, highlighting the po-
tential impact of this extended digital engagement on 
their sensory health. It is essential to address and mit-
igate the potential health-related issues arising from 
this unprecedented increase in screen and audio us-
age among the younger generation. 

Furthermore, the prolonged use of digital devices and 
headsets during online classes has raised concerns 
about potential visual and hearing problems in chil-
dren.4 A lack of awareness regarding screen time, 
viewing distance, and safe volume settings may in-
crease the risk of various issues among students in-
cluding blurred vision, headaches, itching, irritation, 
and hearing damage.5,6 Researchers also voiced con-
cerns that online learning might be contributing to an 
“alarming rate” of myopia, or nearsightedness, among 
children.7 

This comprehensive study aims to elucidate the mul-
tifaceted impact of online learning and gadget usage 
on the visual and auditory health of school children 
during the COVID-19 pandemic. Additionally, the 
study aims to identify associated risk factors, and 
symptoms of digital-related visual and auditory strain 
specific to Puducherry, India. 
 

METHODOLOGY 

A cross-sectional descriptive study was conducted 
from January 2022 to May 2022 to assess students en-
rolled in high school and higher secondary education 
in Puducherry, India. The study focused on under-
standing the prevalence of visual & auditory strain 

among students aged between 13-18 years actively 
participating in online classes during the data collec-
tion period. The research was conducted in selected 
schools situated within the Puducherry region. 
Schools were selected using a multistage cluster sam-
pling method to ensure representation of different ge-
ographical zones, including urban, semi-urban and ru-
ral areas. In the first stage, zones were randomized 
and in the second stage, schools within the selected 
zones were randomly chosen. Subsequently, a simple 
random sampling technique was used to choose 268 
participants from the selected schools. The sample 
size was calculated based on a 0.701 prevalence rate 
of visual strain, with 6% absolute precision, 5% alpha 
error, and a non-responsive rate of 20%.8 During the 
third wave of the COVID-19 lockdown in India, high 
school and higher secondary students followed a hy-
brid learning model. This approach involved a combi-
nation of active participation in online classes from 
home and attending in-person instruction at school 
on alternating days. The participants' data was col-
lected while they were on the school grounds. Before 
being included in the study, every participant gave 
their written and verbal informed consent, ensuring a 
comprehensive and ethical approach to data collec-
tion. The study was approved by the institutional re-
search committee and ethics committee of Vinayaka 
Mission’s College of Nursing, Puducherry, India (IRC 
No: VMCON-IRC-2021-2022-091; IEC No: VMCN 
PDY/IEC 2022/080). 

The questionnaire included sections on the demo-
graphic information of the participants, 20 questions 
assessing digital-related ocular strain, and 8 ques-
tions evaluating digital-related auditory strain. Each 
question was answered with a "Yes" or "No," where a 
"Yes" response was scored as 1 and a "No" as 0. The 
total scores for ocular strain ranged from 0 to 20, cat-
egorized as 0-6 as Normal, 7-13 as Mildly affected and 
14-20 as Moderately affected. Similarly, auditory 
strain scores ranged from 0 to 8, with 0-2 indicating 
Normal, 3-5 indicating Mildly affected, and 6-8 indi-
cating Moderately affected.  

Statistical analysis: The collected data was analyzed 
using SPSS v21, incorporating both descriptive and in-
ferential statistics. Descriptive statistics, such as fre-
quency and percentage, were used to characterize de-
mographic variables, while the chi-square test was 
used to identify the associations between different 
categorical variables and demographical variables. A 
p-value less than 0.05 was considered statistically sig-
nificant. 
 

RESULTS 

According to Table 1, the study participants' average 
age was 14.79±1.12. The majority of students belong 
to the age of 14 years (29.9%). Among the 268 stu-
dents, 81.7% were female and 19.3% were male. This 
study involved students from various grades, with the 
highest representation from the 10th standard 
(32.5%). Notably, 53.3% of students attended online  
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Table 1: Demographic profile of the participants 
Variables Participants(%) 
Age(yrs)   

13 37 (13.8) 
14 80 (29.9) 
15 68 (25.4) 
16 72 (26.8) 
17 11 (4.1) 

Gender   
Male 49 (18.3) 
Female 219 (81.7) 

Class Standard   
9th  61 (22.8) 
10th  87 (32.5) 
11th  47 (17.5) 
12th 73 (27.2) 

Attending Online Classes   
Yes 142 (53) 
No 56 (20.9) 
Sometime 70 (26.1) 

No. of Hours online classes   
1 hour 116 (43.3) 
2 hours 64 (23.9) 
3 hours 21 (7.8) 
4 hours 22 (8.2) 
5 hours 45 (16.8) 

Types of devices used for online classes 
Smart Phone 247 (92.2) 
Desktop 16 (6) 
Laptop 4 (1.5) 
i-pad/tablet 1 (0.4) 

Wearing protective eye glass 23 (8.6) 
Wearing Spectacles 52 (19.4) 
Distance of mobile phone   

Nearby 59 (22) 
Faraway 17 (6.3) 
Normal 192 (71.6) 

Position   
Sitting 138 (51.5) 
Lying 20 (7.5) 
Both 110 (41.3) 

Level of screen brightness   
10% 68 (25.4) 
30% 104 (38.8) 
50% 74 (27.6) 
80% 20 (7.5) 
100% 2 (0.7) 

Using devices other than online classes 208 (77.6) 
Using Hearing devices 161 (60.1) 
Types of devices   

Headphone 88 (32.8) 
Ear pods 50 (18.6) 
Speakers 23 (8.5) 
None of the above 107 (39.9) 

Headphone   
<2 hours 176 (65.7) 
2-4 hours 58 (21.6) 
4-6 hours 11 (4.1) 
>6 hours 23 (8.6) 

Hearing   
Continuously 39 (14.6) 
Intermittent 98 (36.6) 
Occasionally 131 (48.9) 

Increases Volume   
Yes 120 (44.8) 
No 106 (39.6) 
Occasionally 42 (15.7) 

How many hours gadget is used other than online classes 
1 hour 100 (37.3) 
2 hours 58 (21.6) 
3 hours 57 (21.3) 
4 hours 20 (7.5) 
5 hours 22 (8.2) 
6 hours 11 (4.1) 

classes during the pandemic and around 43.3% of the 
participants spent a minimum of 1 hour in online clas-
ses. Remarkably, a smartphone was the most pre-
ferred device (92.2%). 19.40% of participants used to 
wear spectacles, whereas 80.6% of students generally 
do not wear spectacles. In addition, 8.6% of study par-
ticipants used protective eyeglasses while engaging 
with digital devices.  

The present study shows that most of the students 
(71.6%) keep their smartphones at a normal distance 
during classes. 51.5% of the students preferred the 
sitting position over the supine position during online 
classes. Additionally, 38.8% of the students generally 
used 30% of screen brightness in their smartphones.  
Many students used digital devices for entertainment, 
playing games (77.6%) other than online classes.  
37.3% of the students used digital devices for more 
than one hour per day. Table 1 also shows that most 
of the students (60.1%) used hearing devices for at-
tending online classes. About 32.8% of students used 
headphones, 18.6% used ear pods, and 8.5% used 
speakers. Most students (87.3%) used headphones 
for less than 4 hours a day. Most of these students 
(50.1%) used headphones continuously and intermit-
tently for attending classes. About 44.8% adjusted the 
volume of the headphones to suit their needs while at-
tending online classes. 

The results of the current study revealed that 5.6% of 
participants experienced moderate effects of digital 
eye strain, while 27.6% of students were mildly af-
fected by digital eye strain. As seen in Table 2, a sig-
nificant percentage of students experienced different 
types of ocular discomfort. Notably, 37.68% reported 
experiencing itching, 22.38% had redness, and 
35.07% felt a burning sensation in their eyes. Addi-
tionally, 19.4% perceived double vision on digital 
screens, while 25.37% sensed a foreign body in their 
eyes. Approximately 20.14% reported dryness, 
32.83% felt sensitivity to bright light, and 25% en-
countered blurred vision. 36.19% of students men-
tioned tearing of eyes during online sessions, and 
35.82% of students expressed eye fatigue. Most of the 
students reported frequent blinking, while 34.32% 
admitted light intolerance at night.  Additionally, 
33.58% experienced eye pain and 17.91% struggled 
with nearsightedness. About 30.22% admitted that 
their eyes are strained more during classes, and al-
most half of the respondents suffered from head-
aches. Furthermore, 25.74% encountered screen 
glare, 16.79% reported eye swelling, and 16.41% felt 
heaviness in their eyes. This comprehensive survey 
highlights the diverse ocular challenges students face 
during virtual learning. 

In reference to ear strain associated by attending 
online courses, 10.4% of participants reported mild 
symptoms, 7.5% reported moderate symptoms. Table 
3, displays a notable percentage of students experi-
enced auditory stress during classes online. Specifi-
cally, 27.23% of participants reported experiencing 
migraines while wearing hearing aids during virtual 
classes, while 26.86% faced difficulties in hearing  
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Table 2: Frequency & Percentage distribution of 
Digital Related Ocular Strain  

Digital Ocular Strain Participants (%) 
Itching in eyes 167 (62.31) 
Redness in eyes 208 (77.61) 
Burning sensation in eyes 174 (64.92) 
Double vision 216 (80.59) 
Feeling of a foreign body in the eye 200 (74.62) 
Dryness of eyes 114 (42.53) 
Sensitivity to bright light 180 (67.16) 
Blurred vision 201 (75) 
Tearing from the eyes 171 (63.8) 
Eyes are tired 164 (61.17) 
Blinking eyes often 201 (75) 
Intolerant to light during night 176 (65.67) 
Pain in eyes 178 (66.41) 
Difficulty in seeing the objects near 220 (82.08) 
Difficulty in seeing the objects in 

the distance  
186 (69.4) 

Straining of eyes 187 (69.77) 
Headache 131 (48.88) 
Lightning or glare 199 (74.25) 
Swelling of eyes 223 (83.2) 
Heaviness in eyes 224 (83.58) 

 

Table 3: Frequency & Percentage distribution of 
Digital Related Auditory Strain 

Digital Auditory Strain Participants (%) 
Difficulty in hearing while attend-

ing class 
72 (26.86) 

Headache while using earphones 73 (27.23) 
Pain in the ears while using ear-

phones 
54 (20.14) 

Hearing loss 22 (8.2) 
Irritation 48 (17.91) 
Infection 20 (7.46) 
Feeling of ringing in ears 45 (16.79) 
Ear blocking 36 (13.43) 

 

clearly. Furthermore, 20.14% of students reported 
earache while attending online classes. 8.2% of the 
students reported hearing loss when utilizing audio 
devices during virtual classes. In the realm of discom-
fort, 17.91% of students reported irritation in their 
ears, with 7.46% even reported ear infections due to 
prolonged use of hearing devices. Furthermore, 
16.79% of participants reported a ringing sensation in 
their ears, and 13.43% experienced ear blockage dur-
ing virtual sessions. This result underscores the mul-
tifaceted challenges students faced, not only in visual 
but also in auditory aspects, throughout their online 
learning experiences.  

Based on the univariate analysis, various parameters 
are shown in Table 4 that are related to the level of 
digital eye strain. Interestingly, there was a significant 
correlation (P=0.020) between the respondents' age. 
Additionally, there was a significant correlation 
(P<0.001) between wearing spectacles and digital eye 
strain. The time spent on digital devices for online 
classes and the distance at which smartphones were 

used during classes showed a correlation with eye 
strain (P=0.009 and P=0.018, respectively). These re-
sults underscore the wide range of variables that in-
fluence eye strain among students. 

Table 5 demonstrates the univariate analysis indi-
cated a significant association between the occur-
rence of ear strain among students and other param-
eters. Notably, it was shown that the following risk 
factors were statistically significant and robust: age 
(P<0.05), gender (P<0.001), students’ grades 
(P<0.001), hours spent using hearing devices 
(P<0.05), and, frequency of hearing (P<0.001). These 
results highlight the complex nature of the problem 
and underscore the importance of considering these 
factors when addressing and mitigating ear strain 
concerns in student populations. 
 

DISCUSSION 

The emergence of the global COVID-19 pandemic 
prompted the declaration of a public health crisis, re-
sulting in a substantial upheaval in conventional in-
person education. In response to the challenges posed 
by the pandemic, there was an expeditious transition 
to online learning platforms as students encountered 
diverse obstacles in attending traditional face-to-face 
classes. Various considerations, such as apprehen-
sions regarding students’ auditory and visual well-be-
ing, played a pivotal role in the deliberation to persist 
with virtual learning modalities. 

Online learning emerged as a pivotal solution, ena-
bling students to seamlessly pursue their education 
amid the challenges posed by the pandemic. An array 
of online platforms surfaced, fostering connectivity 
between educators and learners, all from the comfort 
of their respective locations1. This was particularly 
crucial for schoolchildren, especially those in high and 
higher secondary levels, mandated to engage in vir-
tual classes as part of their preparation for public ex-
aminations. Despite the manifold advantages of 
online learning, prolonged exposure to digital devices 
has given rise to specific health issues. Notable among 
these concerns are eye strain, ear problems, and vari-
ous other digital-related issues that have become in-
creasingly prevalent. 

The results of our investigation revealed a notewor-
thy prevalence of digital eye strain, impacting 33.2% 
of the total participants. According to this analysis, 
5.6% of people have significant digital eye strain and 
27.6% have light strain. These findings are consistent 
with a study conducted in Saudi Arabia and found a 
similar pattern9. The majority of the study partici-
pants reported various symptoms connected to eye 
strain from digital devices. The most frequently re-
ported symptoms were headache (48.88%), itchiness 
(36.78%), tearing (36.19%), eye tiredness (35.62%), 
burning sensation (35.07%), and intolerance to light 
at night (34.32%). These symptoms are consistent 
with findings from other studies on eye strain result-
ing from extended usage of digital devices.4,10–13 
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Table 4: Associated risk factors for digital eye strain 

Factors Digital Eye Strain Chi-square  
value 

P value 
Normal  
(%) (n=179*) 

Mildly affected  
(%) (n=74*) 

Moderately  
affected (%) (n=15*) 

Age     
 

    
13 (n=37) 21 (11.7) 13 (17.6) 3 (20) 18.203 0.020* 
14 (n=80) 56 (31.3) 17 (23) 7 (46.7)     
15 (n=68) 49 (27.4) 15 (20.3) 4 (26.7)     
16 (n=72) 42 (23.5) 29 (39.2) 1 (6.7)     
17 (n=11) 11 (6.1) 0 0     

Sex      
Male (n=49) 35 (19.6) 9 (12.2) 5 (33.3) 4.323 0.115 
Female (n=219) 144 (80.4) 65 (87.8) 10 (66.7)     

Class      
9 (n=61) 41 (22.9) 17 (23) 3 (19.7) 18.503 0.005 
10 (n=87) 55 (30.7) 21 (28.4) 11 (10.3)     
12 (n=47) 38 (21.2) 9 (12.2) 0     
11 (n=73) 45 (25.1) 27 (36.5)  1 (6.7)     

Attending online      
Yes (n=142) 97 (54.2) 38 (51.4) 7 (46.7) 1.945 0.746 
No (n=56) 37 (20.7) 17 (23) 2 (13.3)     
Sometime (n=70) 45 (25.1) 19 (25.7) 6 (40)     

Hours spent in online classes      
1 (n=116) 68 (38) 40 (54.1) 8 (53.3) 11.675 0.166 
2 (n=64) 41 (22.9) 18 (24.3) 5 (33.3)     
3 (n=21) 17 (9.5) 4 (5.4) 0     
4 (n=22) 18 (10.1) 4 (5.4) 0     
5 (n=45) 35 (19.6) 8 (10.8) 2 (13.3)     

Type of devices used for learning     
Smart phone (n=247) 163 (91.1) 70 (94.56) 14 (93.3) 5.502 0.481 
Laptop (n=16) 12 (6.7) 4 (5.4)  0     
Desktop (n=4) 3 (1.7) 0 1 (6.7)     
Tablet (n=1) 1 (0.6) 0 0     

Wearing specs      
Yes (n=52) 26 (14.5) 18 (24.3) 8 (53.3) 14.912 0.001* 
No (n=216) 153 (85.5) 56 (75.7) 7 (46.7)     

Watch mobile other than class hours     
Yes (n=208) 134 (74.9) 60 (81.1) 14 (93.3) 3.727 0.444 
No (n=60) 45 (25.2) 14 (18.9) 1 (6.7)     

How many hours do you spend apart from online classes    
1 (n=100) 74 (41.3) 16 (21.6) 10 (66.7) 23.457 0.009* 
2 (n=58) 42 (23.5) 13 (17.6) 3 (20)     
3 (n=57) 33 (18.4) 23 (31.1) 1 (6.7)     
4 (n=20) 10 (5.6) 10 (13.5) 0     
5 (n=22) 14 (7.8) 7 (9.5) 1 (6.7)     
6 (n=11) 6 (3.4) 5 (6.8) 0     

Device distance while screening     
Nearby (n=59) 34 (19) 17 (23) 8 (53.3) 11.851 0.018* 
Faraway (n=17) 14 (7.8) 2 (2.7) 1 (6.7)     
Normal distance (n=192) 131 (73.2) 55 (74.3) 6 (40)     

Wearing protective eyeglasses     
Yes (n=23) 12 (6.7) 10 (13.5) 1 (6.7) 3.169 0.205 
No (n=245) 167 (93.3) 64 (86.5) 14 (93.3)     

Position while screening device     
Sitting (n=138) 84 (46.9) 43 (58.1) 11 (73.3) 6.715 0.348 
Lying (n=20) 16 (8.9) 4 (5.4) 0     
Both (n=110) 79 (44.2) 27 (36.5) 4 (26.7)     

Device level of brightness      
10% (n=68) 41 (22.9) 25 (33.8) 2 (13.3) 7.526 0.481 
30% (n=104) 71 (39.7) 26 (35.1) 7 (46.7)     
50% (n=74) 51 (28.5) 17 (23) 6 (40)     
70% (n=20) 14 (7.8) 6 (8.1) 0     
100% (n=2) 2 (1.1) 0 0     

*Normal – 179 (66.8%); Mildly affected – 74 (27.6%); Moderately affected – 15 (5.6%) 
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Table 5: Associated risk factors for digital auditory strain 

Factor Digital Auditory Strain Chi-square 
value 

P value 
Normal (%) 
(n=220*) 

Mildly affected  
(%) (n=28*) 

Moderate  
affected (%) (n=20*) 

Age      
13 (n=37) 30 (13.6) 4 (14.3) 3 (15) 18.381 0.019* 
14 (n=80) 71 (32.3) 8 (28.6) 1 (5) 
15 (n=68) 57 (25.9) 8 (28.6) 3 (15) 
16 (n=72) 55 (25) 5 (17.9) 12 (60) 
17 (n=11) 7 (3.2) 3 (10.7) 1 (5) 

Sex      
Male (n=49) 32 (14.5) 8 (28.6) 9 (45) 13.596 0.001* 
Female (n=219) 188 (85.5) 20 (71.4) 11 (55) 

Students’ grade      
9 (n=61) 48 (21.8) 10 (35.7) 3 (15) 18.289 0.006* 
10 (n=87) 76 (34.5) 10 (35.7) 1 (5) 
12 (n=47) 41 (18.6) 2 (7.1) 4 (20) 
11 (n=73) 55 (25) 6 (21.4)  12 (60) 

Attending online      
Yes (n=142) 112 (50.9) 16 (57.1) 14 (70) 6.397 0.171 
No (n=56) 52 (23.6) 3 (10.7) 1 (5) 
Sometime (n=70) 56 (25.5) 9 (32.1) 5 (25) 

Using hearing Devices      
Yes (n=161) 125 (56.8) 20 (71.4) 16 (80) 4.157 0.125 
No (n=107) 95 (43.1)) 8 (28.5) 4 (20) 

Type of hearing devices used     
Headphone (n=88) 74 (33.6) 6 (21.4) 8 (40) 6.345 0.786 
Ear Pods (n=50) 42 (19.01) 5 (17.9) 3 (15) 
Speakers (n=23) 17 (7.7) 5 (17.9) 1 (5) 
None of the above (n=107) 87 (39.54) 12 (42.8) 8 (40) 

Headphone usage in hours     
2 (n=176) 143 (65) 24 (85.7) 9 (45) 13.132 0.041* 
2-4 (n=58) 49 (22.3) 2 (7.1) 7 (35) 
4-6 (n=11) 11 (5) 0 0  
6 (n=23) 17 (7.7) 2 (7.1) 4 (20) 

Frequency of Hearing      
Continuously (n=39) 26 (11.8) 6 (21.4) 7 (35) 17.901 0.001* 
Intermittent (n=98) 87 (39.5) 3 (10.7) 8 (40) 
Occasionally (n=131) 107 (48.6) 19 (67.9) 5 (25) 

Increase in volume      
Yes (n=120) 98 (44.5) 12 (42.9) 10 (50) 2.562 0.634 
No (n=106) 85 (38.6) 14 (50) 7 (35) 
Occasionally (n=42) 37 (16.8) 2 (7.1) 3 (15) 

*Normal – 220 (82.1%); Mildly affected – 28 (10.4%); Moderately affected – 20 (7.4%) 
 
It was disclosed that 33.1% of students aged 3-18 ex-
hibited mild eye strain, 20.8% experienced a moder-
ated level, and 15.9% reported severe eye strain. With 
a mean age of 15.26, we found a statistically signifi-
cant correlation with digital eye strain. This is con-
sistent with research from Thailand that examined 
how COVID-19 affected children in grades 4 through 
12, finding that 48.3% of individuals experienced mild 
to severe computer vision syndrome.8 An even 
greater proportion of computer vision syndrome 
(76.1%) was found in another study conducted 
among Saudi Arabian teenagers.11 One probable cause 
of the rising incidence of eye strain is the extended use 
of digital gadgets, especially by university and college 
students. There are differences between these age 
groups in terms of online class hours, digital-related 
homework or assignments, how often online notes 
are consulted, and how often electronic devices are 
used for non-learning activities. Furthermore, de-
pending on their grade level, kid’s learning pressure 
particularly for those getting ready for public exams 

may vary greatly, which might have an impact on their 
eye health in different ways. Due to the COVID-19 pan-
demic, traditional classrooms were replaced with vir-
tual classrooms, which forced students to engage with 
electronic gadgets for extended durations.1,4,6,14 

The duration of gadget usage specifically, using a de-
vice for entertainment, games, or other purposes for 
two to six hours per day was found to be statistically 
significantly correlated (p=0.009) with eye strain in 
the current study. Due to the pandemic, students are 
being forced to stay indoors in order to minimize in-
fection risks. This has resulted in a more sedentary 
lifestyle and a greater reliance on technology for hob-
bies like gaming, watching movies, and texting pals. 
This result aligns with studies from Spain, Egypt, and 
India that demonstrate the detrimental impact of ex-
tended gadget use on ocular health.15–17 

Most participants stated a preference for a nearby dis-
tance, and our research revealed a significant correla-
tion (p=0.018) between eye strain and the proximity 
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of mobile device usage during and after online classes. 
Notably, prolonged device usage is a result of post-
online class activities including note-taking and addi-
tional reading. A variety of variables, with differing ef-
fects at different distances usage of gadgets, were 
shown to be potential stressors on the ocular muscles 
when it came to school-related tasks, including font 
size and screen brightness. These findings underline 
the necessity to address not just the duration but also 
the spatial features of digital device use in minimizing 
eye strain, particularly within an educational setting. 

The data revealed a noteworthy pattern that suggests 
those who wear spectacles are more likely to experi-
ence eye strain (p=0.001). This result is consistent 
with earlier research from Jeddah, Egypt, and India 
that found that students pursuing careers in the 
health professions and school-age children who wear 
spectacles are more likely to have digital eye strain.18–

20 Using electronics for extended periods of time can 
exacerbate symptoms of eye strain, especially in peo-
ple who have refractive problems. The eyes' ongoing 
adaptation to digital screens may make refractive 
problems worse. 

Notable cases of auditory strain associated with digi-
tal devices were also found in our study, affecting 
17.9% of subjects. Based on this breakdown, 10.4% of 
respondents reported mild auditory strain, and 7.5% 
of participants suffering with significant auditory 
strain. This observation suggests a potential link be-
tween the participants' development of auditory 
strain and their constant use of audio devices such as 
speakers, earbuds, and headphones during online 
classes. The shift to online learning has necessitated 
increased reliance on these audio tools, potentially 
contributing to the reported levels of auditory strain. 

Notable correlations between demographic charac-
teristics and auditory strain associated with digital 
devices were found in the study. In particular, ear 
strain affected 16-year-old individuals more moder-
ately (p=0.019) than participants in other age groups. 
Male students appear to be more susceptible to ear 
strain than female participants by a significant margin 
(p<0.001). Furthermore, compared to other grades, 
grade 11 children seem to be the most affected by ear 
strain (p=0.006). The preparation for a public exam, 
an increased workload, and ongoing online course-
work for higher marks are a few academic pressure-
related variables that could be responsible for the 
trends in ear strain among the respondents. 

Our study found a strong correlation (p<0.05) be-
tween the use of headphones and auditory strain, 
with most participants using them to make online 
classes more convenient. The study also shows that 
individuals' use of headphones has caused ear dis-
comfort associated with digital devices. The need to 
reduce outside distractions, obtain clear voice com-
munication, and utilize devices more easily without 
bothering other family members are some of the rea-
sons why people use headphones. Our findings do, 
however, point to a potential disadvantage because 

prolonged headphone use is associated with ear 
strains brought on by digital gadgets. This finding is 
consistent with a study done in India, where 9.4% of 
participants showed signs of being susceptible to both 
ear strain and possible hearing loss.21 

Notably, there was a significant correlation (p<0.001) 
between the frequency of continuous headphone use 
and mild and moderate levels of digitally-related au-
ditory strain. These results were consistent with 
those of an Iranian study.22 Another study in France, 
concentrating on call dispatchers utilizing headsets, 
similarly observed auditory fatigue.23 Ear strain may 
result from the loudness level of headphones as well 
as internal alterations in auditory waves caused by 
wearing them. In our study, we found that students 
who used headphones for more than three to six 
hours a day reported experiencing symptoms of audi-
tory strain, including ear infections, ringing in the 
ears, exhaustion, and pain, particularly when using 
electronics. 

This study provides crucial insights into the substan-
tial impact about the significant effects of digital de-
vices on school children’s visual and auditory health. 
Proactive steps must be taken to safeguard against 
and stop potential health problems brought on by ex-
tended use of digital device. Comprehensive guide-
lines for online education should be formulated in 
light of these findings, with a primary focus on pro-
moting students’ health and preventing related diffi-
culties. 

Crafting guidelines for online education, encouraging 
educational institutions to collaborate with 
healthcare professionals to facilitate routine check-
ups for visual and auditory health, educating and cre-
ating awareness among students, and adopting ergo-
nomic practices to safeguard both visual and auditory 
well-being. It also recommended that students’ eye 
and auditory health need to be examined regularly. 
Students need to be given awareness about the proper 
usage of gadgets for their learning purposes and to 
safeguard their health. Involving parents and educa-
tors is essential for promoting responsible digital de-
vice usage practices. These recommendations can bol-
ster the demand for the execution of practical steps to 
safeguard students’ health and well-being in the age 
of digital learning. 
 

CONCLUSION 

The pandemic has compelled students to heavily rely 
on online learning, exposing them to a range of digital-
related challenges, particularly concerning visual and 
auditory strain. This study underscores the preva-
lence of such concerns among school students who 
engaged with digital devices for more than two hours 
daily, encompassing both educational and leisure ac-
tivities. Notably, it was found that using headphones 
for longer than three hours was a major cause of au-
ditory strain. Various elements, including the type of 
digital devices, the use of contact lenses, spectacles, 
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screen brightness, device distance, volume levels, and 
the type of hearing devices employed, were found to 
influence the risk of experiencing visual and auditory 
strains. The study emphasizes how important it is to 
conduct more research in order to gain deeper in-
sights about health risks associated to digital devices.  
 

Author contribution: RK, RR and SN: Study concep-
tion, study design, data collection and manuscript 
preparation; GA: Study conception, study design, data 
analysis & interpretation and manuscript prepara-
tion; SN: Study conception, study design and data col-
lection; SK: Study design, data analysis & interpreta-
tion. 
 

REFERENCES 
1. Priya D, Priyadharshini, Chandrasekar, Priyadharshini J, Gothai-

nayagi A, Sharadha R, Vishnu Bhat B. Experiences Of Teachers 
In Higher Educational Institutions On Usage Of Online Teaching 
Platforms During Covid-19 Pandemic. Purakala. 2022; 31(2): 
2419-27. 

2. van Cappelle F, Chopra V, Ackers J, Gochyyev P. An analysis of the 
reach and effectiveness of distance learning in India during 
school closures due to COVID-19. Int J Educ Dev [Internet]. 
2021;85(May):102439. DOI: https://doi.org/10.1016/j.ijedu 
dev.2021.102439 

3. Dehankar SS, Gaurkar SS. Impact on Hearing Due to Prolonged 
Use of Audio Devices: A Literature Review. Cureus. 2022;l(11). 
DOI: https://doi.org/10.7759/cureus.31425 PMid:36523704 
PMCid:PMC9747083 

4. Abudawood GA, Ashi HM, Almarzouki NK. Computer Vision 
Syndrome among Undergraduate Medical Students in King Ab-
dulaziz University, Jeddah, Saudi Arabia. J Ophthalmol. 2020;1-
7. DOI: https://doi.org/10.1155/2020/2789376 

5. 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 
Jan;69(1):140-144. DOI: https://doi.org/10.4103/ijo.IJO_ 
2535_20. PMID: 33323599; PMCID: PMC7926141. 

6. Ramadevi K, Rangeela R, Samuraj N, Sasieka N, Gothainayagi A, 
Sharadha R. Tech-Infused Learning : Exploring Gadgets Usage 
In Online Education Among School Children During The COVID-
19. Purakala. 2023;32(1):1574-80. 

7. Ichhpujani P, Singh RB, Foulsham W, Thakur S, Lamba AS. Visual 
implications of digital device usage in school children: A cross-
sectional study. BMC Ophthalmol. 2019;19(1):1-8. DOI: 
https://doi.org/10.1186/s12886-019-1082-5 PMid:30866885 
PMCid:PMC6417240 

8. Seresirikachorn K, Thiamthat W, Sriyuttagrai W, Soonthorn-
worasiri N, Singhanetr P, Yudtanahiran N, et al. Effects of digital 
devices and online learning on computer vision syndrome in 
students during the COVID-19 era: an online questionnaire 
study. BMJ Paediatr Open. 2022;6(1):1-8. DOI: https://doi.org/ 
10.1136/bmjpo-2022-001429 PMid:36053639  

9. Aldukhayel A, Baqar SM, Almeathem FK, Alsultan FS, AlHarbi 
GA. Digital Eye Strain Caused by Online Education Among Chil-
dren in Qassim Region, Saudi Arabia: A Cross-Sectional Study. 
Cureus. 2022;14(4):5-13. DOI: https://doi.org/10.7759/cu-
reus.23813 PMid:35530919 PMCid:PMC9067335 

10. Almarzouki N, Faisal K, Nassief A, Najem N, Eid R, Albakri R, et 
al. Digital Eye Strain During COVID-19 Lockdown in Jeddah, 
Saudi Arabia. J Contemp Med Sci. 2021;7(1):40-5. DOI: https:// 
doi.org/10.22317/jcms.v7i1.937 

11. Almudhaiyan TM, Aldebasi T, Alakel R, Marghlani L, Aljebreen 
A, Moazin OM. The Prevalence and Knowledge of Digital Eye 
Strain Among the Undergraduates in Riyadh, Saudi Arabia. Cu-
reus. 2023;15(4):1-10. DOI: https://doi.org/10.7759/cu-
reus.37081 PMid:37153239 PMCid:PMC10156438 

12. Gammoh Y. Digital Eye Strain and Its Risk Factors Among a Uni-
versity Student Population in Jordan: A Cross-Sectional Study. 
Cureus. 2021;13(2):6-13. DOI: https://doi.org/10.7759/cu-
reus.13575 PMid:33815983 PMCid:PMC8007199 

13. A S, N S. An assessment of prominent risks factors behind the 
development of COVID-19 pandemic digital eye strain in con-
text with the online class room. J Commun Dis. 2021;53(3):80-
8. DOI: https://doi.org/10.24321/0019.5138.202142 

14. Kabir H, Hasan MK, Mitra DK. E-learning readiness and per-
ceived stress among the university students of Bangladesh dur-
ing COVID-19: a countrywide cross-sectional study. Ann Med. 
2021;53(1):2305-14. DOI: https://doi.org/10.1080/07853 
890.2021.2009908 PMid:34889699 PMCid:PMC8667940 

15. Iqbal M, Elzembely H, Elmassry A, Elgharieb M, Assaf A, Ibrahim 
O, et al. Computer Vision Syndrome Prevalence and Ocular Se-
quelae among Medical Students: A University-Wide Study on a 
Marginalized Visual Security Issue. Open Ophthalmol J. 2021; 
15(1):156-70. DOI: https://doi.org/10.2174/18743641021 
15010156 

16. Sánchez-Brau M, Domenech-Amigot B, Brocal-Fernández F, 
Quesada-Rico JA, Seguı-́Crespo M. Prevalence of Computer Vi-
sion Syndrome and Its Relationship with Ergonomic and Indi-
vidual Factors in Presbyopic VDT Workers Using Progressive 
Addition Lenses. Int J Environ Res Public Health. 2020;17(3):1-
18. DOI: https://doi.org/10.3390/ijerph17031003  

17. Simon C, Paul S. Prevalence and determinants of digital eye 
strain among school children during the COVID-19 pandemic. 
Int J Community Med Public Heal. 2021;9(1):7-15. DOI: 
https://doi.org/10.18203/2394-6040.ijcmph20214863 

18. Altalhi AA, Khayyat W, Khojah O, Alsalmi M, Almarzouki H. Com-
puter Vision Syndrome Among Health Sciences Students in 
Saudi Arabia: Prevalence and Risk Factors. Cureus. 2020; 
12(2):10-3. DOI: https://doi.org/10.7759/cureus.7060  

19. Khan T, Kauser H, Dubey G. Online classes in Indian schools dur-
ing COVID 19 pandemic- Effect on ocular health. Indian J Clin 
Exp Ophthalmol. 2021;7(3):486-91. DOI: https://doi.org/10. 
18231/j.ijceo.2021.097 

20. Zayed HAM, Saied SM, Younis EA, Atlam SA. Digital eye strain: 
prevalence and associated factors among information technol-
ogy professionals, Egypt. Environ Sci Pollut Res. 2021; 28(20): 
25187-95. DOI: https://doi.org/10.1007/s11356-021-12454-
3 PMid:33454863 

21. KA M, Tiwari P, Joseph B, Katia A, Kumar A, Chugh A. A 
Smartphone Based Assessment of Hearing Impairment among 
Students of a Medical College, Delhi, India  A Cross Sectional 
Study. Indian J Community Med. 2023;48(1):196-200. DOI: 
https://doi.org/10.4103/ijcm.ijcm_570_22 PMid:37082396 
PMCid:PMC10112760 

22. Ansari H, Mohammadpoorasl A, Rostami F, Maleki A, Sa-
hebihagh MH, Holakouie Naieni K. Pattern of use of earphone 
and music player devices among Iranian adolescents. Int J Prev 
Med. 2014;5(6):776-81. 

23. Venet T, Bey A, Campo P, Ducourneau J, Mifsud Q, Hoffmann C, 
et al. Auditory fatigue among call dispatchers working with 
headsets. Int J Occup Med Environ Health. 2018;31(2):217-26. 
DOI: https://doi.org/10.13075/ijomeh.1896.01131  

 


