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ABSTRACT 

Aim: to evaluate the potential relation between the lockdown during COVID-19 pandemic and the symptoms of dry 

eye disease (DED). 

Methods: a questionnaire based- study conducted via an electronic survey during the period of COVID19 lockdown. 

The survey included participants’ demographic data, potential lockdown associated risk factors of DED. Ocular 

Surface Disease Index questionnaire (OSDI) was applied for diagnosis of DED. A modified questionnaire was utilized 

for assessing the DED severity. Perceived Stress Scale 4 (PSS-4) and the 4-item Patient Health Questionnaire for 

Anxiety and Depression (PHQ-4) were used to assess the psychological status as a potential risk factor for DED. 

Univariate and multivariate logistic regression analysis were used to assess risk factor for developing DED. 

Multivariate regression analysis was used to study risk factors affecting the severity. 

Results: The survey included 455 participants. Self-assessed DED was diagnosed in 135 (29.7%) participants based 

on OSDI scores. Symptoms were mild in 48.1%, moderate in 18.0% & severe in 11.6%. Multivariate logistic 

regression analysis revealed that increased duration of Visual display terminals (VDT) use during day, presence of 

anxiety, and increased PSS-4 by one point were significantly associated with increased likelihood of DED by 1.097, 

2.167, and 1.792, respectively. Multivariate multiple regression analysis demonstrated that increased severity of DED 

was associated with longer duration of VDT use during day and increased PSS-4 by one point (p <0.001). 

Conclusion: The COVID-19 lockdown may have led to increased psychological stress and prolonged use of VDTs, 

which were significantly associated with increased risk and severity of DED. 
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INTRODUCTION 

Corona virus disease 2019 (COVID-19) pandemic 

caused by a “severe acute respiratory syndrome corona 

virus (SARS-CoV-2)”, represents a major health 

problem owing to its rapid transmission from infected to 

healthy individuals. Unprecedented public health 

measures of home quarantine has been imposed in order 

to limit the extent of the outbreak1-3. Though these 

measures are crucial for controlling this pandemic, there 

has been some concern regarding their potential impact 

on the ocular surface integrity, especially, developing 

and or worsening of dry eye disease (DED) symptoms4. 



Impact of COVID-19 Lockdown on Dry Eye Disease Symptoms EJO 2021;2:70-84 
 

Egyptian Journal of Ophthalmology (EJO), a publication of Mansoura Ophthalmic Center (MOC)                               71 
 
 

According to the International Dry Eye Work 

Shop, dry eye is defined as a multifactorial disease of the 

tears and ocular surface that results in symptoms of 

discomfort, visual disturbance, and tear film instability 

with potential damage to the ocular surface. It is 

accompanied by increased osmolarity of the tear film and 

inflammation of the ocular surface5. Patients with DED 

commonly present with eye discomfort, gritty sensation, 

eye redness, blurred vision, light sensitivity, ocular 

fatigue, and chronic pain6. These symptoms can impact 

negatively the patients’ quality of life by restricting some 

daily activities, such as reading or driving7-8. 

Several risk factors have been implicated in 

triggering the inflammatory reaction in DED, including 

autoimmune diseases, central sensitization syndromes, 

long-term use of some drugs, chemical irritants, long-

term wearing of contact lenses, alteration of corneal 

innervation (viral infections, trauma, chemicals, 

refractive surgery), exposure to high levels of 

pollutants9, low humidity10, and visual display terminals 

(VDT) use11-12. 

Psychiatric disorders, particularly anxiety and 

depression have been reported to be associated with 

DED13. The current stress caused by COVID-19 

pandemic and the perceived increase of VDT use during 

the lockdown imposed in most countries inspired the 

conduction of the present study to evaluate the potential 

relation of lockdown during COVID-19 on prevalence 

and severity of ocular surface symptoms. 

PATIENTS AND METHODS 

A questionnaire based-study was conducted via an 

electronic survey. The study follows the tenets of 

declaration of Helsinki. An approval from Institutional 

Review Board of Tanta University, Egypt was obtained 

(approval code: 33897/6/20). Participants from Middle 

East region were invited via social media sites to 

complete a self-administered electronic questionnaire. 

The questionnaire was uploaded for 2 weeks in June 

2020. Before this period, there was complete curfew in 

most of the countries included for nearly 3 months. 

Participants voluntarily answered the questions and 

submit their answers which were considered as a consent 

for participation. The electronic questionnaire was 

preceded by a statement that informed the participants 

about the study and its aim. Names of the participants 

remained confidential.  

The questionnaire involved questions regarding 

participants’ socio-demographic data (age, sex, 

occupation, smoking habits), possible medical risk 

factors (medical history, error of refractions, use of 

eyeglasses, contact lenses, and history of refractive 

surgery) and possible life style changes during the period 

of lockdown (change in work burden during lockdown 

and increased VDT use). Perceived Stress Scale 4 (PSS-

4) and the 4-item Patient Health Questionnaire for 

Anxiety and Depression (PHQ-4) were used to assess the 

possible effects of the lockdown on the psychological 

status as a potential risk factor for DED. Ocular Surface 

Disease Index (OSDI) was used to diagnose DED, 

modified questionnaire of dry eye symptoms was used to 

assess the severity of DED. 

Ocular Surface Disease Index (OSDI)  

The OSDI consists of 12-items, which is used to 

diagnose as self-assessed DED14. Each of the 12 items 

was given a score of 0-4. The total OSDI score is 

calculated with the following formula: OSDI score = 

[sum of the scores for all questions answered x 100] /total 

number of questions answered] x 4. The minimum OSDI 

score is 0 and the maximum is 100. Participants were 

divided into DED (scores ≥ 13) and non - DED 

(scores<13).  
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Modified questionnaire for the severity of DED 

symptoms  

This was generated by modifying dry eye symptom 

questions suggested in the literature15,16 and consisted of 

8questions pertaining to most common DE symptoms; 

eye fatigue, grittiness, eye burning, red eye, watering, 

blurred vision, sticky sensations and sensitivity of light. 

Each participant was asked to describe the severity of 

each symptom which was subsequently given a score as 

following: absent (=0), uncomfortable (=1), irritating but 

not interfering with life (=2), irritating and interfering 

with life (=3). Sum of the scores was used to classify the 

severity of the symptoms into mild (scores 1-8). 

Moderate (9-16) and severe (>16). 

The 4-item Patient Health Questionnaire for Anxiety and 

Depression (PHQ-4)  

The PHQ-4 questionnaire was graded from 0 to 3. Two 

subscales exist for anxiety and depression. A total score 

 3 for the first two questions suggest anxiety, while a 

total score  3 for the second two questions suggests 

depression17.  

The Perceived Stress Scale 4 (PSS-4) 

The PSS-4 questionnaire included 4 questions, 

which assess the perceived psychological stress. The 

total score ranges from 0 to 16; the higher the score, the 

more perceived psychological stress18.  

Statistical analysis 

The responses to the questionnaire were downloaded 

from Google forms as an Excel datasheet and then were 

opened in Statistical Package for Social Sciences (SPSS), 

version 26. Categorical data was summarized as 

frequencies and percentages. The association between 

two categorical variables were evaluated using either 

Pearson’s Chi square test for independence, Fisher’s 

exact test or Fisher-Freeman-Halton exact test as 

appropriate. Numerical data were assessed using the 

Shapiro-Wilk test for normality. Normally distributed 

variables were summarized as mean ± standard deviation 

(SD) and comparisons between the two groups were 

carried out using Independent samples T-test. Marginal 

homogeneity test was performed to compare durations of 

VDT use before and during COVID-19 pandemic. 

Multivariate binomial logistic regression analysis was 

conducted including all relevant risk factors which had a 

p value in the univariate analysis < 0.2, according to 

Bursac et al.19. The p value, odds ratio (OR), and 95% 

confidence intervals (CI) for each risk factor were 

reported. Multiple regression analysis was performed to 

assess risk factors that may affect severity of DED. The 

p values, regression coefficients, and their 95% CI were 

reported for each risk factor. A p value ≤ 0.05 was 

adopted for interpretation of the results of statistical tests. 

RESULTS 

A total of 469 participants responded to the 

questionnaire, out of whom 455 completed all questions 

and were included in the study. According to the OSDI, 

responders were classified into DED and non-DED. One 

hundred thirty-five (29.7%) responders were identified 

as having dry eye. Table (1) compares the socio-

demographic factors between DED and non-DED 

groups. The DED group had a significantly higher 

percentage of females (p = 0.025). Significantly higher 

percentage of responders in the DED group worked from 

home (p = 0.018). There was no significant difference 

regarding the age (p = 0.057), occupation (p = 0.770), 

working with digital screens (p = 0.242), or smoking (p 

= 0.612) between the two groups. The DED group had a 

significantly higher percentage of using anti-

inflammatory drugs (p = 0.003), antihistamines (p = 

0.001), previous history of dry eye (p<0.001), and 

astigmatism (p = 0.031). Eyeglasses wearer were 

significantly lower in DED group (p = 0.023).  
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Table (1): Comparison of socio-demographic and medical risk factors between participants with dry eye disease 

(DED) and those without (total n = 455) 

 
DED 

(n = 135) 
Non-DED 
(n = 320) Test statistic P 

Age (years)         Mean  SD 29.9  10.3 32.2  11.6 1.907 a 0.057 
Gender Female 103 76.3% 210 65.6% 5.036 b 0.025* 

Male 32 23.7% 110 34.4% 
Occupation Student 46 34.1% 96 30.0% 3.387 c 0.770 

Housewife 8 5.9% 22 6.9% 
Unemployed 6 4.4% 20 6.3% 
Retired 1 0.7% 3 0.9% 
Self-employed 0 0.0% 6 1.9% 
Employee 10 7.4% 24 7.5% 
Professional 64 47.4% 149 46.6% 

Occupation with 
digital screen use 

No 70 51.9% 185 57.8% 1.369 b 0.242 
Yes 65 48.1% 135 42.2% 

Work during last 
month 

No change 22 16.3% 38 11.9% 10.057 b 0.018* 
No work 28 20.7% 90 28.1% 
Reduced duty 29 21.5% 97 30.3% 
Work from home 56 41.5% 95 29.7% 

Smoking status No 118 87.4% 285 89.1% 0.257 b 0.612 
Yes 17 12.6% 35 10.9% 

Medication  
History 

Vitamins 47 34.8% 110 34.4% 0.008 b 0.928 
Anti-inflammatory 38 28.1% 51 15.9% 8.997 b 0.003* 
Antihistamines 45 33.3% 59 18.4% 11.948 b 0.001* 
Antihypertensive 9 6.7% 26 8.1% 0.284 b 0.594 
Cardiac treatment 1 0.7% 7 2.2% FE 0.446 
Antidepressants 8 5.9% 8 2.5% FE 0.092 
Antianxiety drugs 7 5.2% 12 3.8% 0.489 b 0.484 
COVID-19 treatment 2 1.5% 2 0.6% FE 0.586 
Anti-glaucomatous drops 12 8.9% 25 7.8% 0.147 b 0.701 

Medical history 

Hypertension 27 20.0% 76 23.8% 0.762 b 0.383 
Diabetes mellitus 12 8.9% 45 14.1% 2.319 b 0.128 
Depression 27 20.0% 57 17.8% 0.302 b 0.583 
Anxiety 32 23.7% 62 19.4% 1.085 b 0.298 
Autoimmune disorder 20 14.8% 42 13.1% 0.230 b 0.631 
Vitamin D deficiency 44 32.6% 100 31.3% 0.079 b 0.778 
Dry eye 58 43.0% 84 26.3% 12.353 b <0.001* 

Did you have weak 
vision 

Error of refraction 71 52.6% 139 43.4% 3.202 b 0.074 
Near sight 38 28.1% 86 26.9% 0.078 b 0.781 
Far sight 15 11.1% 23 7.2% 1.910 b 0.167 
Astigmatism  16 11.9% 19 5.9% 4.677 b 0.031* 

Correction  
of vision 

Glass wearer 44 32.6% 141 44.1% 5.177 b 0.023* 
Previous refractive surgery 3 2.2% 11 3.4% 0.470 b 0.493 
Contact lens user 6 4.4% 20 6.3% 0.574 b 0.448 

n: number; SD: standard deviation; a: Independent samples T-test; b: Pearson’s Chi square test for independence; c: Fisher-Freeman-Halton exact 

test; FE: Fisher’s exact test ; * significant at p≤0.05. 
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Table (2) summarizes dry eye-related symptoms 

during the last month (the COVID-19 lockdown) 

among the participants. Figure 1 illustrates the severity 

of the DED among the participants according to the 

modified questionnaire scale. 

 

Table (2): Dry eye-related symptoms during last month and their severity among the studied participants 

(total n = 455) 

Dry eye-related 

symptoms 

Uncomfortable 

n (%) 

irritating but not interfering 

with life 

n (%) 

irritating and interfering 

with life 

n (%) 

Eye fatigue 130 (28.6%) 23(5.1%) 14 (3.1%) 

Grittiness 147 (72.8%) 33 (16.3%) 22(10.9%) 

Eye burning  200 (78.7%) 41 (16.1%) 13(5.1%) 

Red eye 166(81.4%) 29(14.2%) 9(4.4%) 

Watering 178 (81.3%) 27 (12.3%) 14 (6.4%) 

Blurred vision 170 (78.7%) 34 (15.7%) 12(5.6%) 

Sticky sensation 135 (89.4%) 8(5.3%) 8(5.3%) 

Sensitivity of light 147(83.5%) 20(11.4%) 9(5.1%) 

n=number 

 
Figure (1): Severity of dry eye-related symptoms (total n = 455). 
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Comparing the two groups as regard the pattern of 

VDT use during the COVID-19 lockdown revealed a 

significantly longer duration of VDT use by the DED 

group during night before COVID-19 (p = 0.045) and 

during day and night during COVID-19 lockdown (p 

<0.001 and 0.002, respectively). There was no 

significant difference between the two groups regarding 

the number of digital screens used (p = 0.327), type of 

digital devices used (whether smart phone, laptop, or 

tablet; p = 0.382, 0.732, and 0.310), or VDT use during 

day before COVID-19 lockdown (p = 0.154). 

Figures (2) and (3) demonstrate the change in 

duration of VDT use within each group before COVID-

19 pandemic and during COVID-19 lockdown. Duration 

of VDT use during COVID-19 lockdown was increased 

significantly, both during day and night in each group 

(p<0.001).  

 
Figure (2): Comparison of duration of VDT use during day before COVID-19 and during last month within each group (Marginal 

homogeneity test: dry eye: test statistic = 8.723, p < 0.001; non-dry eye: test statistic = 5.559, p <0.001). 
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Figure (3): Comparison of duration of VDT use during night before COVID-19 and during last month within each group (Marginal 

homogeneity test: dry eye: test statistic = 7.443, p < 0.001; non-dry eye: test statistic = 8.063, p <0.001). 

 

Table (3) demonstrates symptoms of anxiety, 

depression and stress among the responders. The mean 

±SD of PHQ-4 score was significantly higher in the DED 

than in the non-DED group (6.2 2.9 vs 4.4 2.9, 

respectively; p<0.001). The percentages of responders 

with anxiety and depression were significantly higher in 

the DED group (57% vs 29.1%, p<0.001 and 77.8% vs 

43.8%, p<0.001, respectively). The items of stress scale-

4 showed significant differences between the two groups 

(<0.001) with higher level of stress in the DED group. 

The mean ±SD of the sum of stress scale-4 was 

significantly higher in the DED group (10.5  2.3 vs 7.2 

 2.5, respectively; p < 0.001).   
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Table (3): Comparison of perceived stress, anxiety, and depression between dry eye disease (DED) and non-

DED groups (total n = 455) 

 
DED 

(n = 135) 
Non-DED 
(n = 320) 

Test 
statistic P 

Last month feeling nervous 
anxious or on the edge 

Not at all 12 8.9% 70 21.9% 31.891 a <0.001* 
Several days 54 40.0% 165 51.6% 
More than half the days 45 33.3% 66 20.6% 
Nearly every day 24 17.8% 19 5.9% 

Last month Not being a able to 
stop or control worrying 

Not at all 23 17.0% 107 33.4% 24.652 a <0.001* 
Several days 58 43.0% 150 46.9% 
More than half the days 36 26.7% 44 13.8% 
Nearly every day 18 13.3% 19 5.9% 

Last month feeling down 
depressed or hopeless 

Not at all 19 14.1% 99 30.9% 31.378 a <0.001* 
Several days 36 26.7% 100 31.3% 
More than half the days 47 34.8% 95 29.7% 
Nearly every day 33 24.4% 26 8.1% 

Last month little interest in 
doing things 

Not at all 21 15.6% 85 26.6% 23.667 a 
 

0.005* 
Several days 25 18.5% 100 31.3% 
More than half the days 64 47.4% 108 33.8% 
Nearly every day 25 18.5% 27 8.4% 

Psychological disorders Anxiety 77 57.0% 93 29.1% 31.749 a <0.001* 
Depression 105 77.8% 140 43.8% 44.236 a <0.001* 

PHQ-4 sum score (Mean  SD) 6.3  2.9 4.4  2.9 6.511 b <0.001* 
Last month unable to control 
the important things in your 
life 

Never 20 14.8% 116 36.3% 32.595 a <0.001* 
Almost never 13 9.6% 39 12.2% 
Sometimes 31 23.0% 68 21.3% 
Fairly often 45 33.3% 75 23.4% 
Very often 26 19.3% 22 6.9% 

Last month Felt confident 
about handle personal 
problems 

Very often 5 3.7% 41 12.8% 34.077 a <0.001* 
Fairly often 11 8.1% 56 17.5% 
Sometimes 39 28.9% 122 38.1% 
Almost never 16 11.9% 19 5.9% 
Never 64 47.4% 82 25.6% 

Last month Felt that things 
were going your way 

Very often 12 8.9% 45 14.1% 20.519 a 
 

<0.001* 
Fairly often 6 4.4% 45 14.1% 
Sometimes 51 37.8% 135 42.2% 
Almost never 17 12.6% 28 8.8% 
Never 49 36.3% 67 20.9% 

Last month Felt difficulties 
were piling up could not 
overcome 

Never 6 4.4% 121 37.8% 67.786 a <0.001* 
Almost never 14 10.4% 37 11.6% 
Sometimes 33 24.4% 65 20.3% 
Fairly often 51 37.8% 76 23.8% 
Very often 31 23.0% 21 6.6% 

Stress scale-4 sum (Mean  SD) 10.5  2.3 7.2  2.5 13.035 b <0.001* 
n: number; SD: standard deviation; PHQ-4=Patient Health Questionnaire for Anxiety and Depression; a: 

Pearson’s Chi square test for independence; b: Independent samples T-test; *significant at p≤0.05. 
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Univariate analysis showed that DED was 

significantly associated with female gender (p = 0.025), 

increased work load during the last month (p = 0.018), 

administration of anti-inflammatory drugs (p = 0.003) 

and antihistamines (p = 0.001), previous history of dry 

eye (p<0.001), astigmatism (p = 0.031), increased 

duration of digital screen use in the last month during day 

(p<0.001) and night (p = 0.015), anxiety (p<0.001), 

depression (p<0.001), and higher stress score (p<0.001). 

After adjustment for confounding factors, multivariate 

logistic regression analysis revealed that increased 

duration of Visual display terminals (VDT) use during 

day, presence of anxiety, and increased PSS-4 by one 

point were significantly associated with increased 

likelihood of DED by 1.097, 2.167, and 1.792, 

respectively (p values <0.001, 0.019, and <0.001, 

respectively) (table 4). 

Table (4): Multivariate logistic regression to assess effect of potential risk factors on development of dry eye 

disease (total n = 455) 

Risk factors P OR 

95% CI for OR 

Lower Upper 

Age (years) 0.135 0.975 0.943 1.008 

Gender (Female) 0.758 1.111 0.568 2.173 

Occupation with digital screen use 0.197 0.622 0.303 1.279 

work during last month 0.045*    

Reduced duty vs no work 0.882 0.940 0.418 2.116 

Work from home vs no work 0.027* 2.566 1.112 5.920 

No change vs no work 0.215 1.886 0.692 5.139 

Anti-inflammatory 0.324 1.495 0.672 3.327 

Antihistamines 0.193 1.624 0.783 3.366 

Antidepressants 0.901 1.096 0.259 4.633 

Diabetes mellitus 0.183 0.517 0.196 1.365 

Previous dry eye <0.001* 3.926 2.037 7.568 

Error of refraction 0.326 1.383 0.725 2.638 

Astigmatism  0.938 1.047 0.327 3.355 

Far sight 0.120 2.401 0.797 7.233 

Glass user 0.127 0.632 0.350 1.140 

Altered duration of screen use during day <0.001* 1.992 1.422 2.791 

Altered duration of screen use during night 0.572 1.097 0.795 1.515 

Anxiety 0.019* 2.167 1.138 4.128 

Depression 0.071 0.528 0.264 1.056 

Stress scale-4 <0.001* 1.792 1.559 2.061 

CI: confidence interval; OR: odds ratio; *significant at p ≤ 0.05. 
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By Multiple regression analysis, after adjustment for 

the confounders, increased duration of VDT use during 

day and increased PSS-4 by one point were significantly 

associated with increased severity of DED (p <0.001). 

Other factors include; female gender (p=0.045), working 

during last month (p=0.036) and receiving dry eye 

treatment (p=0.005). 

DISCUSSION 

During the current COVID-19 pandemic, a 

worldwide lockdown had been imposed as a trial to curb 

this health problem. However, several possible threats on 

the mental and physical health have been observed 

including ocular surface disorders20. 

In order to investigate the possible risk factors 

associated with the lockdown on the DED symptoms 

during COVID-19 pandemic, we administered an 

electronic based survey among participants from the 

middle east region which was almost under complete 

curfew for nearly 3 months before the study.  

We employed OSDI questionnaire in diagnosing 

DED among participants. Although it is a self-assessed 

test, OSDI had demonstrated good sensitivity and 

specificity in distinguishing between normal subjects and 

patients with dry eye disease in large scale study14. In our 

survey, almost 30% of the participants were diagnosed 

as DED with nearly half of them having history of DED 

before the lockdown. Thus, the lockdown might be 

responsible for the developing of the symptoms in only 

small group of the participants but may aggravate the 

symptoms in already present disease. 

 Though OSDI questionnaire displays a unique 

capacity to assess the frequency of dry eye symptoms, it 

is not a perfect choice for assessing the severity of the 

symptoms21. So, we utilized a modified dry eye 

questionnaire (DEQ) to assess the severity of the DED 

symptoms15-16 that was proved to be effective in 

discriminating self-assessed severity of the DED22. 

On analyzing DEQ results, 22% of the already 

diagnosed DED with OSDI seemed to lack the 

characteristic DED symptoms. Thus, there might be 

some misconceptions in the diagnosis of DED when 

relying only on OSDI results. OSDI questionnaire 

integrated visual function in the diagnosis as it includes 

questions related to difficulty with reading, driving at 

night, working with a computer, and watching TV, which 

could result in higher scores for reasons related to 

accommodation rather than pure DED. 

Scrutinizing our results regarding the risk factors, it 

was noticed that the number of participants with 

astigmatism was significantly higher in the DED group 

also the number of patients without glasses was higher in 

the DED. Accommodation is a well-known cause of 

ocular fatigue. That is why many DED patients show 

great improvement of signs and symptoms of DED after 

full correction for their errors of refraction especially 

hypermetropia23. 

Glasses may offer some protection acting as a shield 

hindering transitory vaporization of the lacrimal film23. 

Accordingly, uncorrected errors of refraction might have 

aggravated the symptoms of eye strain within DED 

group of patients. Some of our participants might be 

unable to get their glasses during the lockdown period. 

A dual positive relationship between DED and 

accommodation was further proven by Kaido et al.24. 

Tear film instability in DED was associated with 

accommodative micro-fluctuation. They assumed that, 

the up-regulated inflammatory cytokine in the dry eyes 

can pre-sensitize the nerve fiber in the cornea and orbit. 

Consequently, the normally innocuous effort of 

accommodation would produce intolerable retro-orbital 
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eye pain.  The authors reported improvement of DE 

symptoms as well as improvement of functional visual 

acuity after treating the DED24. 

A significant association was found between the 

severity of DED and female gender among our 

participants. These findings are in accordance with 

previous studies, where female gender was reported to be 

associated with higher risk of DED and more severe 

manifestations8,25,26. The exact mechanism is still not 

specified; however, sex hormones appear to be 

responsible by altering ocular surface environment26.  

The use of certain medications was also reported to 

be related to DED. In the current study, antihistamines 

showed significant association with the risk of DED. 

Antihistamines are H1 receptor antagonists and can 

reach the lacrimal gland through the blood circulation; 

therefore, they can affect its muscarinic activity with 

consequently reduction in the secretion of the lacrimal 

gland and goblet cells27. 

It seems that the longer indoor-time during 

lockdown may have driven individuals to spend longer 

periods on VDTs. Superadded to this, the resort to distant 

e-learning and working from home. After adjustment for 

the confounders, our multivariate Logistic regression 

revealed that prolonged duration of VDT use during day 

was significantly associated with increased likelihood 

and severity of DED. Uchino et al.28 carried out similar 

analysis and found that VDT use for 8 hours or more was 

associated with increased likelihood of DED.  

Longer durations of VDT use for more than 6 hours 

per day are associated with decreased blinking rates from 

20 to 25 times per minute to 5 to 10 times per minute 

with higher evaporation of tear, leading to instability of 

tear film and hyperosmolarity. Moreover. Increased 

sitting time associated with VDT use has been found to 

increase the risk of DED by 4% for every one hour per 

day29. Decreased physical activity may also lead to a 

decrease in tear secretion  and can, therefore, increase the 

risk of developing DED30.  

Mental health problems have been identified as 

potential risk factors of DED31-32. The COVID-19 

pandemic has been shown to increase the incidence of 

mental health problems, among the33-34. These findings 

were confirmed in our study, as the univariate analysis 

showed that anxiety, depression and higher stress score 

were risk factors for DES. However, the relationship 

between DES and the depression did not hold true in the 

multivariate analysis. On the other hand, Yilmaz et al.35 

found that depression, anxiety, and stress were 

associated with increased likelihood of DED. In our 

questionnaire we had to add an Arabic translation for the 

items of the survey, the validity of which was tested 

before36. 

A proposed explanation for this finding might be 

the use of anxiolytic and antidepressants, however, this 

was not proved in our survey. Other possible 

mechanisms might be the enhanced perception of pain 

generally, including DED-related eye pain and 

discomfort37, the production of inflammatory cytokines 

with increasing the risk of inflammatory disorders such 

as DED38-39.  

The present study possesses some points of strength. 

The main strength of the current research work is being 

one of the first studies to evaluate psychological stress 

and increased VDT use as potential factors that can 

explain the DED-related manifestations reported 

previously in COVID-19 patients. In addition, our study 

adjusted for several confounding factors that may have 

caused or aggravated DED. 
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Classification of the participants into DED and non-

DED was based only on their response to the OSDI 

questionnaire with no direct physical examination owing 

to the current quarantine. This represents an inevitable 

limitation in most of the questionnaire based-study. 

Nevertheless, prior work on validation of this 

questionnaire-based assessment of DES showed a good 

sensitivity and specificity in the discrimination of DED 

from normal subjects. Moreover, the questionnaire was 

not able to investigate every risk factor due to their 

multiplicity. As most of the responders were in the 

middle age, age-dependent prevalence was not 

discussed. Finally, some factors, such as refraction, 

health status and stress might not be so accurate as they 

were self-reported. 

In conclusion, the COVID-19 lockdown may have led to 

increased psychological stress and prolonged use of 

VDTs, which were significantly associated with 

increased risk and the severity of DED. 
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