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Abstract

Background: In this modern era, the practice of online learning and various academic assignments necessitate the use of digital
device among university students. With prolonged and inappropriate use, they are prone to the risk of experiencing digital eye
strain (DES). Such health conditions involve |6 predominant symptoms that might cause severe discomfort if not well treated.
Since most university students still do not aware about its consequences, it is of paramount importance to deal with this issue.
Obijectives: To investigate the knowledge, attitude, and practice (KAP) on digital eye strain (DES) among healthcare stu-
dents at a private university.

Materials and Methods: A cross-sectional, observational, online questionnaire-based research survey analysis was con-
ducted among healthcare students. The participants’ recruitment was conducted using convenience and a purposive sampling
technique. For data analysis, various statistical tests encompassing the Chi-square test, multivariate logistic regression test,
and Spearman’s correlation coefficient test were carried out.

Results: Our study included 350 personnel. The majority of the respondents were male (n = 177, 50.6%), those aged
18-25 years (n = 250, 71.4%), and pursued a Bachelor’s degree in the Faculty of Medicine and Biomedical Science
(n =96, 27.4%). On the descriptive statistics, the overall DES prevalence was found to be 69.4% (n = 243), in which most were
moderate DES (n = 170, 70.0%), followed by severe DES (n = 44, 18.1%) and mild DES (n = 29, 11.9%). The Chi-square test
revealed that both the gender of respondents and the faculty of study were strongly associated with different levels of DES
severity. Among the |6 DES symptoms, eye dryness (n = 312, 89.1%) was the most commonly reported, while double vision
(n = 139, 74.7%) was the most severe or intense. In this KAP study, the knowledge level of respondents was moderate
(n=188,53.7%), the attitude level of most respondents was neutral (n =242, 69.1%), and the practice level was moderate as well
(n = 262, 74.9%). Furthermore, the duration of digital device use per day, frequency of taking breaks, seating position, and
the use of blue light filters on digital devices were the associated factors of DES.

Conclusion: DES prevalence is high with the majority experiencing moderate DES. In addition, most respondents are
equipped with a moderate knowledge level, neutral attitude level, and moderate practice levels.
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receiving tertiary education. University students prefer to learn
and study using digital technologies. As a consequence, univer-
sity students become the most vulnerable group to the emerg-
ing health issue called digital eye strain (DES). DES is mainly
associated with inappropriate and excessive use of electronic
gadgets that increase the risk of various eye-related problems.
If left untreated, exacerbation of dry eye syndrome and damage
to the cornea might occur.? Therefore, it is of great importance
to draw worldwide attention to the increasing prevalence of
DES by addressing this particular issue.

DES, often used interchangeably with the term ‘computer
vision syndrome (CVS),” is an ophthalmic condition attrib-
uted to the long-term use of video display terminals (VDTs).
The continuous contraction of eye muscles during VDT use
weakens and impairs the eyes or vision, causing discomfort in
extraocular parts of the body, such as back pain, shoulder
pain, neck pain and stiffness. Individuals with DES suffer
from four main types of symptoms. These include asthenic
symptoms, visual symptoms, and ocular and extraocular
symptoms.? The severity of DES symptoms is proportional to
the frequency of digital device utilization. Most symptoms
last for a temporary period and can be alleviated by getting
rest or staying away from digital devices.*

Globally, more than 60 million individuals experienced
DES until 2018, with increments of newly reported cases by 1
million annually.’ In 2013, the prevalence of DES symptoms
was about 89.9% among students from five universities in
Malaysia.® After the declaration of COVID-19 as a pandemic
by the World Health Organization (WHO), DES prevalence
increased more significantly than in the pre-COVID period.
AlQarni et al.” conducted a retrospective cross-sectional study
to determine the prevalence of DES among undergraduates due
to the use of digital devices during the COVID-19 outbreak
using the Computer Vision Syndrome Questionnaire (CVS-Q)
in 750 subjects. They found that 68.53% of students experi-
enced DES, with the majority (43.2%) reporting mild symp-
toms. They also found that females were 1.5 times more likely
to experience increased severity of DES.” Chen and Rosli®
studied the impact of electronic devices on the health of
Malaysian university students during the COVID-19 period
using a mixed-method approach. They found that the preva-
lence of DES was 22.15%.8 Knowledge, attitude, and practice
(KAP) on DES among healthcare students at a private univer-
sity in Northern Peninsular Malaysia are not clear. Hence, the
present study attempted to evaluate the KAP of a sample of
university students regarding DES.

Materials and Methods

The current cross-sectional study was performed among a sam-
ple of healthcare students at a private university in Northern
Peninsular Malaysia to examine their KAP with regard to DES.
The study sample (n = 350) was sourced from the university’s
healthcare students who are pursuing undergraduate degrees in
Medicine, Dentistry, Pharmacy, Biomedical Sciences,
Biotechnology, Physiotherapy, and Nursing programs.

After obtaining ethical approval from the university’s
Human and Animal Ethics Committee, the questionnaire was
opened for 3 months, from April to June 2024, for data collec-
tion purposes. Prior to the study, informed consent was
obtained from the participants, and only those who completed
the questionnaire were considered for the study. Throughout
the study, the privacy and confidentiality of participants were
ensured. Demographic data collected included the age, gen-
der, ethnicity, and educational level of participants. A quanti-
tative approach was utilized, and the numerical information
obtained describes the results of the study.

Malaysian citizens and medical/biomedical students from
a private university in Northern Peninsular Malaysia who
were able to read, write, and comprehend English were
included in the study. Expatriate students, students not from
the private university in Northern Peninsular Malaysia, stu-
dents suffering from pre-existing medical conditions (ambly-
opia, conjunctivitis, eye infection, strabismus, glaucoma,
cataract, arthritis, and hypertension), and students unavail-
able during the study period were excluded from the study.

Study Instrument

The study instrument utilized is a structured online question-
naire adapted from various sources.”!® The questionnaire
comprised 5 domains and 47 items focused on the healthcare
students’ KAP regarding DES, besides assessing the DES
prevalence and associated factors.

e Section 1: Demographic information of participants
(7 items).

e Section 2: CVS-Q (16 items).

e Section 3: Knowledge of participants regarding DES

(8 items).

e Section 4: Attitude of participants regarding DES
(7 items).

e Section 5: Practice of participants regarding DES
(9 items).

DES score for each item is calculated using the following
equation.

16
Total DESscore = Y (Frequency of symptom)i x (Intensity of symptom)i
i=1

Itisrecorded as 0~ 0; 1 or 2~ 1; 3 or 4 = 2. Total DES score
range is 0-32. The total DES score range is classified as no
CVS (score range: 0-5), mild CVS (score range: 6—12), mod-
erate CVS (score range: 13—18), and severe CVS (score
range: 19-32).°

Face and content validation tests of the questionnaire were
performed prior to conducting the pilot study. Among the 47
items, 36 had a content validity ratio (CVR) of 1, while the
remaining 11 had a CVR of 0.3. The resulting content validity
index (CVI) was found to be 0.84. This implied that the over-
all content validity was high and all the items should be
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included. The internal reliability testing (using Cronbach’s
alpha value) was performed and rendered a high value of
0.8246, implying that the questionnaire was highly reliable
for the current study. The score grading, cutoff points, and
score ranges for each domain are displayed in Table 1.11-12

Data Collection, Entry, and Analysis

Data were collected via a convenience, purposive sampling
technique. The questionnaire was generated in Google Forms,
and the survey link was shared with the healthcare students.
Prior to the questionnaire administration, all respondents were
informed about the purpose and mechanism of the research,
besides obtaining consent to participate in the study. The raw

data in the Excel sheet were converted into codes and scores.
The data were analyzed statistically by SPSS software (ver.
27.0), with p < .05 deemed statistically significant.

Descriptive statistics were conducted for demographic
characteristics, CVS-Q, and KAP. Multivariate logistic
regression analysis was used to identify the associated factors
of DES. A Chi-square test was selected to measure the asso-
ciation between demographic characteristics and the severity
of DES. In accordance with the normality test, the data asso-
ciated with total KAP scores were not normally distributed.
Hence, a non-parametric test, specifically Spearman’s corre-
lation test, was conducted to measure the correlation between
knowledge and practice regarding DES, as well as the corre-
lation between attitude and practice regarding DES.

Table I. Knowledge, Attitude, and Practice Score Grading for Each Domain.

Domain Category Range (%) Score Range
Knowledge score grading as per Bloom Scoring System!! Poor 0-59 0-4.79
Moderate 60-79 4.80-6.39
Good 80-100 6.40-8.00
Attitude score grading'' Negative 0-59 7.00-20.99
Neutral 60-79 21.00-27.99
Positive 80-100 28.00-35.00
Practice score grading (level of variables) as per Practice Scoring Scale'? Poor 0-33 0-2.71
Moderate 34-67 2.72-543
Good 68—100 5.44-8.00
Source: Ahmad et al. 2019; Alzahrani et al. 2022.
Table 2. Demographic Data Distribution.
Faculty of Study Total
Medicine and Applied Science
Biomedical and Allied Health
Pharmacy Sciences Dentistry Profession
Demographic Variables n (%) n (%) n (%) n (%) n (%) p Value
Age (in years) 18-25 67 (26.8) 73 (29.2) 46 (18.4) 64 (25.6) 250 (71.4) p = .005%
26-32 15 (15.0) 23 (23.0) 34 (34.0) 28 (28.0) 100 (28.6)
33-39 0(0) 0 (0) 0(0) 0 (0) 0(0)
Gender Male 19 (10.7) 52 (29.4) 57 (32.2) 49 (27.7) 177 (50.6) p <.000*
Female 63 (36.4) 44 (25.4) 23 (13.3) 43 (24.9) 173 (49.4)
Ethnicity Malay 12 (15.6) 28 (36.4) 339 34 (44.2) 77 (22.0) p=.251
Chinese 57 (36.1) 48 (30.4) 23 (14.6) 30 (19.0) 158 (45.1)
Indian 13 (11.4) 19 (16.7) 54 (47.4) 28 (24.6) 114 (32.6)
Others 0 (0) I (100) 0 0 I (0.3)
Education Program 82 (23.4) 96 (27.4) 80 (22.9) 92 (26.3) 350 (100)  No statistical
Doctorate 0(0) 0(0) 0(0) 0 (0) 0(0) value due to
constants
Year of study First year 16 (32.7) 7 (14.3) I (2.0) 25 (51.0) 49 (14.0) p <.001*
Second year 17 (17.7) 45 (46.9) 2 (2.1) 32 (33.3) 96 (27.4)
Third year 41 (32.5) 41 (32.5) 10 (7.9) 34 (27.0) 126 (36.0)
Fourth year 8 (l10.1) 3(3.8) 67 (84.8) I (1.3) 79 (22.6)
Medical history ~ No existing 79 (23.0) 94 (27.4) 80 (23.3) 90 (26.2) 343 (98.0) p = 441
chronic illness
Others 3 (42.9) 2 (28.6) 0 (0) 2 (28.6) 7(2)

Note: *Chi-square test; p <.05.
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Table 3. Descriptive Data Distribution of Overall Digital Eye Strain (DES) Prevalence and Severity.

Category Response n (%) p Value
Presence of DES Yes 243 (69.4) p <.001*
No 107 (30.6)
Severity of DES No DES 107 (30.6) p <.001#
Mild DES 29 (11.9)
Moderate DES 170 (70.0)
Severe DES 44 (18.1)

Notes: *Mann—-Whitney U test; #Kruskal-Wallis one-way analysis of variance (ANOVA) test. *p < .05 considered significant.

Table 4. Descriptive Data Distribution of Frequency and Severity of Digital Eye Strain (DES) Symptoms.

SI.No. DES Symptoms Frequency n (%) pValue Severity n (%) p Value

| Eye burning Never 129 (36.9) p <.001* Mild 55 (24.9) p <.000*
Occasionally 150 (42.9) Moderate 136 (61.5)
Often or always 71 (20.3) Severe 30 (13.6)

2 Eye itching Never 79 (22.6) p <.001* Mild 185 (68.3) p<.001*
Occasionally 243 (69.4) Moderate 50 (18.5)
Often or always 28 (8.0) Severe 36 (13.3)

3 Feeling of foreign body in eye Never 113 (32.3) p<.001* Mild 38 (16.0) p<.00I*
Occasionally 181 (51.7) Moderate 73 (30.8)
Often or always 56 (16.0) Severe 126 (53.2)

4 Tears Never 90 (25.7) p <.001* Mild 50 (19.2) p <.001*
Occasionally 135 (38.6) Moderate 142 (54.6)
Often or always 125 (35.7) Severe 68 (26.2)

5 Eye redness Never 199 (56.9) p =.036* Mild 94 (62.3) p=.352
Occasionally 146 (41.7) Moderate 56 (37.1)
Often or always 5(1.4) Severe 1 (0.7)

6 Eye pain Never 167 (47.7) p <.002* Mild 41 (22.3) p <.001*
Occasionally 107 (30.6) Moderate 86 (46.7)
Often or always 76 (21.7) Severe 57 (31.0)

7 Eye dryness Never 38(10.9) p <.001* Mild 50 (16.0) p <.001*
Occasionally 139 (39.7) Moderate 193 (61.9)
Often or always 173 (49.4) Severe 69 (22.1)

8 Heavy eyelids Never 170 (48.6) p <.001* Mild 25 (13.9) p <.001*
Occasionally 176 (50.3) Moderate 151 (83.9)
Often or always 4 (1.1) Severe 4(2.2)

9 Excessive eye blinking Never 213 (60.9) p <.001* Mild 20 (14.6) p <.001*
Occasionally 134 (38.3) Moderate 79 (57.7)
Often or always 3(0.9) Severe 38 (27.7)

10 Blurred vision Never 248 (70.9) p <.001* Mild 33 (324) p <.001*
Occasionally 67 (19.1) Moderate 39 (38.2)
Often or always 35 (10.0) Severe 30 (29.4)

I Double vision Never 164 (46.9) p <.001* Mild 41 (22.0) p <.001*
Occasionally 186 (53.1) Moderate 6(3.2)
Often or always 0 (0.0 Severe 139 (74.7)

(Table 4 continued)
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SI.No. DES Symptoms Frequency n (%) pValue Severity n (%) p Value
12 Difficult to focus for near vision Never 202 (57.7) p <.001* Mild 47 (31.8) p <.001*
Occasionally 84 (24.0) Moderate 65 (43.9)
Often or always 64 (18.3) Severe 36 (24.3)
13 Increased sensitivity to light Never 92 (26.3) p <.001* Mild 25 (9.7) p <.000*
Occasionally 254 (72.6) Moderate 231 (89.5)
Often or always 4 (1.1) Severe 2 (0.8)
14 Colored halos around objects ~ Never 216 (61.7) p <.001* Mild 20 (14.9) p <.001*
Occasionally 128 (36.6) Moderate 113 (84.3)
Often or always 6 (1.7) Severe I (0.7)
15 Sight worsening Never 242 (69.1) p <.001* Mild 22 (20.4) p <.000*
Occasionally 69 (19.7) Moderate 50 (46.3)
Often or always 39 (I1.1) Severe 36 (33.3)
16 Headache Never 40 (11.4) p <.001* Mild 132 (42.6) p<.000*
Occasionally 181 (51.7) Moderate 94 (30.3)
Often or always 129 (36.9) Severe 84 (27.1)
Notes: Kruskal-Wallis one-way analysis of variance (ANOVA) test. *p < .05 considered significant.
Table 5. Digital Eye Strain (DES) Knowledge and Attitude Score Grading of Respondents.
Domain Category Bloom’s Original Cutoff Points (%) Score Range n (%) p Value
Knowledge Poor 0-59 0-4.79 71 (20.3) p <.000*
Moderate 60-79 4.80-6.39 188 (53.7)
Good 80-100 6.40-8.00 91 (26.0)
Attitude Negative 0-59 7.00-20.99 0 (0.0) p <.000*
Neutral 60-79 21.00-27.99 242 (69.1)
Positive 80-100 28.00-35.00 108 (30.9)

Note: Kruskal-Wallis one-way analysis of variance (ANOVA) test. p < .05 considered significant.

Results

A total of 350 (male respondents: 177 and female respon-
dents: 173) were engaged in this study, with the highest pro-
portion coming from the Faculties of Medicine. The majority
of study respondents were Chinese (45.1%), Indian (32.6%),
and Malay (22.0%). The demographic characteristics distri-
bution of the respondents was analyzed using descriptive sta-
tistics and the Chi-square test (Table 2). The results of the
CVS-Q showed that 243 (69.4%) of the respondents experi-
enced DES in daily life. Most of them (70.0%) were consid-
ered to be moderately affected (Table 3).

Frequency and Severity of DES Symptoms

In the frequency of DES symptoms analysis, out of the 16
DES symptoms, eye dryness (n = 312; 89.1%) was the most
frequently reported, with which 139 (39.7%) and 173 (49.4%)
respondents had “Occasionally” and “Often or always” eye

dryness, respectively. Headache (n = 310, 88.6%) was most
commonly reported as “Occasionally” (n = 181, 51.7%), fol-
lowed by “Often or always” (n = 129, 36.9%). This was fol-
lowed by symptoms of eye itching (n = 271, 77.4%). To be
more specific, 243 (69.4%) respondents experienced eye
itching occasionally, together with 28 (8%) of them getting
“Often or always” eye itching. In the severity of DES symp-
toms analysis, 74.7% of respondents showed the develop-
ment of severe double vision (n = 139), followed by a severe
feeling of a foreign body in the eyes (n = 126, 53.2%) and
severe headache (n = 84, 27.1%) (Table 4).

Knowledge Toward DES

Table 5 displays the level of knowledge of 350 respondents
with regard to DES. The results show that the largest fraction
of respondents had a moderate knowledge level (n = 188,
53.7%). The remaining portion of respondents demonstrated
“good” and “poor” knowledge levels. In knowledge scores
analysis, a significant number of respondents chose the right
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Table 6. Descriptive Data Distribution of Knowledge Scores.

Item No. Item Options Score n (%) p Value
Kl Digital eye strain is attributed to the inappropriate and excessive use of True I 346 (98.9) p = .462
electronic gadgets. False 0 4(1.1)
K2 Digital eye strain involves the feeling of discomfort in both ocular and True | 211 (60.3) p <.001*
extraocular part of body structure. False 0 139 (39.7)
K3 Symptoms of digital eye strain last for short term only. True | 296 (84.6) p <.001*
False 0 54 (15.4)
K4 Refractive errors of vision add to the risk of developing digital eye strain. True | 183 (52.3) b <.001*
False 0 167 (47.7)
K5 If left untreated, digital eye strain might cause exacerbation of dry eye True | 339 (96.9) p=.211
syndrome and damage to cornea. False 0 I @3.1)
Ké People wearing eyeglasses or contact lenses do not have the risk of getting True 0 141 (40.3) b <.001*
DES at all. False [ 209 (59.7)
K7 20-20-20 rule (for every 20 min of screen-viewing, look at the object 20 feet True | 221 (63.1) b <.001*
away for 20 s) is the way to alleviate DES. False 0 129 (36.9)
K8 Lubricating eye drops cannot improve the symptoms of digital eye strain. True 0 174 (49.7) b <.001*
False [ 176 (50.3)
Note: *Mann—-Whitney U test. *p < .05 considered significant.
Table 7. Descriptive Data Distribution of Attitude Scores.
Item No. Item Options Score n (%) p Value
Al Online learning is one of the contributing factors to DES. Strongly disagree | 1(0.3) p <.001*
Disagree 2 15 (4.3)
Neutral 3 59 (16.9)
Agree 4 221 (63.1)
Strongly agree 5 54 (15.4)
A2 DES can be treated and prevented by reducing screen time. Strongly disagree | 0 (0.0 p <.001*
Disagree 2 0 (0.0)
Neutral 3 I 3.1
Agree 4 171 (48.9)
Strongly agree 5 168 (48.0)
A3 There is no need to consult doctor if you have been diagnosed with DES. Strongly disagree 5 198 (56.6) p <.001*
Disagree 4 114 (32.6)
Neutral 3 25 (7.1)
Agree 2 9 (2:6)
Strongly agree | 4 (1.1)
A4 Every individual has the responsibility to take care of own eyes while using Strongly disagree | 0 (0.0) p <.001*
digital devices. Disagree 2 0 (0.0)
Neutral 3 145 (41.4)
Agree 4 85 (24.3)
Strongly agree 5 120 (34.3)
A5 Children are more vulnerable to DES if compared to adults. Strongly disagree 5 7 (2.0) p <.000*
Disagree 4 30 (8.6)
Neutral 3 36 (10.3)
Agree 2 85 (24.3)
Strongly agree | 192 (54.9)
A6 Do you agree to switch from the use of digital device to hardcopy material Strongly disagree | 6 (1.7) p <.000*
for learning purpose? Disagree 2 24 (6.9)
Neutral 3 51 (14.6)
Agree 4 171 (48.9)
Strongly agree 5 98 (28.0)
A7 Eye care can be maintained by consuming eye supplements. Strongly disagree | I @3.1) p<.000I*
Disagree 2 22 (6.3)
Neutral 3 102 (29.1)
Agree 4 108 (30.9)
Strongly agree 5 107 (30.6)

Note: Kruskal-Wallis one-way analysis of variance (ANOVA) test. *p < .05 considered significant.
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answers for K1 (n = 346, 98.9%) and K5 (n = 339, 96.9%).
They acknowledged that DES is caused by improper use of
digital devices and might lead to negative consequences if left

untreated.

The descriptive data distribution of knowledge

scores is summarized in Table 6.

Table 8. Practice Score Grading of Respondents.

Attitude Toward DES

The study revealed that the majority of respondents demon-
strated a “neutral” attitude (n = 242, 69.1%) toward DES
(Table 6). The descriptive data distribution of attitude scores

Category Level of Variables (%) Score Range n % p Value
Poor practice 0-33 0-2.71 84 24.0 p <.001*
Moderate practice 34-67 2.72-543 262 74.9

Good practice 68-100 5.44-8.00 4 .1

Note: *Kruskal-Wallis one-way analysis of variance (ANOVA) test. *p < .05 considered significant.

Table 9. Descriptive Data Distribution of Practice Scores.

Avg.
Item No. Item Options Score n (%) p Value
Pl Most commonly used digital device Smartphone - 125 (35.7)  p<.001*
Laptop - 66 (18.9)
Desktop - 60 (17.1)
Tablet/iPad - 99 (28.3)
P2 Total hours of digital device use per day -6 h | 108 (30.9) p<.001*
7-12 h 0 149 (42.6)
13-18 h 0 69 (19.7)
1924 h 0 24 (6.9)
P3 Screen viewing distance while using digital device 50 cm or below 0 284 (81.1) p<.001#
Above 50 cm | 66 (18.9)
P4 Seating position while using digital device Face at level of screen | 253 (72.3) p =.021
Face not at level of 0 97 (27.7)
screen
P5 How often do you take a break while using digital device? Every 30 min | 40 (11.4) p <.001#
Every | h 0 173 (49.4)
Every 2 h 0 58 (16.6)
More than 2 h 0 79 (22.6)
Pé6 How often do you use lubricant eye drops while using Never 0 47 (13.4) p <.001#
digital device? Rarely 0 101 (28.9)
Sometimes 0 163 (46.6)
Often 0 38 (10.9)
Always | 1 (0.3)
P7 Do you use blue light filter on your digital device? Yes | 291 (83.1) p<.00I*
No 0 59 (16.9)
P8 Do you use eyeglasses or contact lenses? Yes I 232 (66.3) p<.001*
No 0 118 (33.7)
P9 Usually, what is the lighting condition while you are using ~ Very dark 0 30 (8.6) p <.001*
digital device? Dark 0 67 (19.1)
Dull 0 113 (32.3)
Bright I 134 (38.3)
Very bright 0 6 (1.7)

Notes: *Mann—Whitney U test; #*Kruskal-Wallis one-way analysis of variance (ANOVA) test. *p < .05 considered significant.
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Table 10. Associated Factors of Digital Eye Strain (DES).

95% CI for EXP(B)

Item No. Item b S.E. Wald df pValue Adj.OR Lower Upper

Fl Total hours of -6 h —-1.266 0.295 18.449 | <.001*  0.282 0.158 0.502
digital device use  7_j5 I

d
per & 13-18 h I
1924 h |

F2 Seating position ~ Face at screen  —2.158 0.384 31.576 | <.001* 0.116 0.054 0.245
while using digital level
device Face not at |

screen level

F3 How often do Every half an —0.808 0.183 19.572 | <.001*  0.446 0.311 0.637
you take a break  hour
while using digital Every I h I
device?

Every 2 h I
More than 2 h I

F4 Do you use blue  Yes —-1.908 0.392 23.702 | <.001*  0.148 0.069 0.320
light filter on your N I
digital device?

F5 Usually, what is Very dark 0 0 0 4 .004 0 0 0
the lighting condi-  py, ¢ 0897 1372 15023 | 513 0408 0028 6.001
tion while you
are using digital Dull —-1.592 1117 0.428 I .154 0.204 0.023 1.818
device? Bright —-.609 1.076 2.031 I 571 0.544 0.066 4.476

Very bright 0.162 1.057 0.321 I .878 1.176 0.148 9.341
Constant —-1.991 1.387 5.414 I <.001* 0457

Note: Multivariate logistic regression test; * p < 0.001.

is summarized in Table 7. In the current study, “Strongly dis-
agree” was the most common response to the statements.

Practice with Regard to DES

Overall, the practice level of the present study was graded as
moderate (Table 8). The descriptive data distribution of prac-
tice scores is summarized in Table 9. Most participants
reported using smartphones and digital devices for 7-12 h
daily (42.6%). Furthermore, most of the respondents reported
that they would take a break after every hour (49.4%) of digi-
tal device use, and they apply lubricant eye drops during digi-
tal device use “Sometimes.” The greater proportion of our
study respondents viewed the digital device screen at a dis-
tance of 50 cm or below (81.1%), and they placed their faces
at the screen level. A significant portion of the respondents
utilized blue light filters on their digital devices (n = 291,
83.1%) as well as equipped themselves with eyeglasses or
contact lenses (n = 232, 66.3%). A total of 134 (38.3%)
respondents usually used digital devices under bright condi-
tions, followed by those working under dull, dark, very dark,
and very bright conditions.

Associated Factors of DES

Multivariate logistic regression analysis was performed to deter-
mine the predictor variables. Out of the eight predictor variables,
five common factors or variables were found, in which the first
four variables were deemed to be statistically significant with p
value <.001 (Table 10). No statistically significant difference
was observed among those using digital devices under dull, dark,
very dark, and very bright conditions.

Correlation of Knowledge and Practice
Regarding DES

As total knowledge and practice scores were not normally dis-
tributed, Spearman’s correlation coefficient test was applied to
measure the extent to which two variables are linearly related.
The Spearman’s correlation coefficient (Rho value) of —0.347
(95% CI =-0.439 to —0.248, p < .001) was statistically signifi-
cant, indicating a moderate, inverse correlation.

Correlation of Attitude and Practice Regarding DES

As total attitude and practice scores were also not normally
distributed, Spearman’s correlation coefficient test was
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applied. The Spearman’s correlation coefficient (Rho value)
of —0.118 (95% CI =—-0.049 to —0.166, p < .05) was statisti-
cally significant, indicating a moderate, inverse correlation.

Discussion

A considerable number of respondents were equipped with a
moderate knowledge level, neutral attitude level, and moder-
ate practice level. Even though the knowledge and practice of
respondents were correlated, they exhibited a moderate nega-
tive relationship. Similarly, the relationship between attitude
and practice was inversely but weakly correlated. Moreover,
only four factors were found to be statistically significant in
this study. These include the duration of digital device use per
day (1-6 h), frequency of taking breaks (every half an hour),
seating position (face at the level of the screen), and the use
of a blue light filter on a digital device (yes). These serve as
protective factors that help lower the risk of developing DES.
Both the gender of respondents and the faculty of study were
also strongly associated with different levels of DES
severity.

The present study revealed that the prevalence of DES is
about 69.4%, and most of the respondents were considered to
be moderately affected (70.0%). This corresponds to two
studies conducted among medical students with DES preva-
lence of 53.7% and 69.8%, respectively.!>!* The result
obtained is also comparable with the study performed in
Nepal Medical College in the population of undergraduate
students during COVID-19. To be more specific, less differ-
ence was seen between the DES prevalence during COVID-
19 (68.1%) and post-COVID-19.15 The high prevalence rate
of DES reflects the significant influence of digital devices on
the eyes of healthcare students during university life. It may
be attributed to inappropriate practices and habits related to
digital device use. The students might experience more fre-
quent eye and musculoskeletal discomforts if action is not
taken to reduce the incidence of DES.

The study revealed that the study respondents have a mod-
erate knowledge level (n = 188, 53.7%) and a neutral attitude
(n=242,69.1%) toward DES. Patil et al.' and Umesh et al.”
also observed moderate knowledge levels regarding DES
among medical and nursing students, respectively. The pos-
sible reasons include the limited awareness, exposure, and
experience of healthcare students associated with the issue.!8
Also noted that the current study respondents showed a neu-
tral attitude, and this attitude level reflects their degree of
acceptance toward DES and willingness to engage in the
change of current practice.

Assessment of practice levels among the target population
gives an idea of their pattern, frequency, and appropriateness
of DES-related habits in daily routine. They may be adhering
to certain measures, but not covering all the aspects required,
implying that most of the adopted practices are not extensive,
consistent, or optimal enough to produce satisfactory

outcomes. It is possible that the demanding, costly, and incon-
venient practices have contributed to the inadequate adher-
ence of some students. Smartphones (35.7%) were found to
be the most commonly used digital gadget. Such findings
aligned with another study (88.02%) conducted in India.!®
These comparable findings may be due to portability, conve-
nience, affordability, and multifunctionality provided by
smartphones to the students.

The DES knowledge level correlates negatively or inversely
to the practice level, implying that more knowledgeable health-
care students tend to adopt fewer good practices. Meanwhile,
those with poor knowledge levels tend to conduct more desired
practices. Such findings are not usually expected. Several fac-
tors can be implicated in this. The educated students might be
overconfident and do not view the issue as a serious matter. It
is also possible they lack sufficient resources for practice to
meet satisfactory outcomes. Moreover, they may have lower
motivation to carry out the practice.

The respondents’ attitudes and practice levels were also
found to be inversely correlated. The more positive the atti-
tude of respondents, the less practice they engaged in. This
suggests a negative relationship between the parameters. A
possible cause is the insufficient opportunity for practice in
real-life settings. Additionally, the students with positive atti-
tudes toward DES might think that less practice is required to
achieve the desired outcomes.

The current study is limited to assessing the KAP, preva-
lence, severity, and associated factors of DES among health-
care students in a private university. Therefore, the results
obtained cannot reflect or represent the stands of university
students throughout Malaysia.

Conclusion

The overall DES prevalence was high (69.4%), which reflects
the necessity for students’ attention to this health issue. The
proportion of respondents with moderate DES (70.0%) was
the most significant, followed by severe DES (18.1%) and
mild DES (11.9%). Among the symptoms reported in this
population, eye dryness was the most frequently reported,
while double vision was found to be the most severe or
intense. Both symptoms accounted for the increased fre-
quency and severity of DES, respectively.
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