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Abstract 

The COVID-19 pandemic is broadly streaked by face masks utilization. Face mask application 

has been believed as a potent reason of dry eye.  We pursued to esteem the effectiveness of 

masks application on the visual quality of patients. Online questionnaire was carried to detect 

alterations happened with soft contact lenses usage during the pandemic relative to face masks 

employment. A total of 515 subjects participated in the study. Statistical analysis was performed 

with Microsoft Excel version 28 and proved that the use of contact lenses increased compared 

with before the pandemic (p ≥0.05). Subsequently, it was concluded that dry eye sensation was 
worse in monthly, weekly and daily contact lens wearers where p value was 0.037, 0.032 and 

0.007 consecutively. Hence contact lens wearers, using a mask suffered from dry eye symptoms 

and reduced vision quality. 
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Introduction 

Contact lenses and the ocular environment are less compatible, according to the Tear Film and 

Ocular Surface (TFOS) International Workshop on Contact Lens Discomfort (CLD) [1]. CLD can 

be caused by a variety of factors, including the contact lens itself or the surroundings. The 

material, design and upkeep of contact lenses are all factors to consider. Patient-specific 

variables, compliance and ocular surface conditions are examples of environmental causes. 

According to a prior study, 26.3 percent of current contact lens wearers were unsatisfied with 

their lenses and 24 percent of 453 respondents with a history of contact lens usage discontinued 

contact lens wear permanently. The most prevalent complaint across both groups of participants 

was dry eyes [2].  

During the COVID-19 Pandemic, the use of Face mask has increased. Face masks are worn to prevent infection and decrease 

disease transmission. All face mask wearers will have dry eye symptoms; however, Sjögren’s syndrome and contact lens wearers 
are at greater risk [3]. Dry eyes can induce greater touching of the eyes, which can lead to viral transmission when unclean hands 

are placed close to the face. Coronavirus infection is more likely as a result of this [4]. Most individuals described an awareness 

of air blowing upward from the mask into their eyes. Exhaled air is directed up and across the ocular surface, coming out of the 

top of the face mask. Increased airflow is likely to increase the evaporation of the tear film, producing ocular surface irritation or 

inflammation. Dry eyes can cause a gritty, sandy, irritated, itchy or watery feeling in the eyes, as well as redness [5]. The severity 

of the symptoms is related to the thickness of the tear lipid layer [6]. The tear film is an important barrier against pathogen 

invasion and it may be compromised if wearing a face mask as it causes this barrier to evaporate more quickly [7]. Dry eyes can 

induce greater rubbing or touching of the eyes, which can lead to increased viral transmission when unclean hands are placed 

close to the face [8]. The effects of masks on contact lens wearers is not yet well described in literature. Hence, the goal of this 

study is to look at the effects of wearing a face mask on contact lens wearers as well as their subjective symptoms. 
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Materials and Methods 

Data Collection  

Online questionnaire was conducted to find out what alterations happened with soft contact lenses application during the 

pandemic relative to the use of masks. The questionnaire be composed of nine questions in Arabic and English version that are 

based on the usage of soft contact lenses and the extent of ocular comfort following use of face masks. We devised a list of possible 

questions to obtain the following information: demographic data (sex, age, profession, etc.); contact lens type, replacement and 

compliance with contact lens care before and after the pandemic; contact lens wear frequency before the pandemic and how it 

has varied during and after the pandemic; mask use frequency; ocular symptoms associated with the use of Contact Lenses (CL) 

and the influence of ocular symptoms on the use of contact lenses. Participants were asked to recall if they were teleworking and 

did not use the mask during work or if there was social distance and the usage of a mask in their profession to ensure uniformity 

in the responses about mask use frequency. We were able to confirm that contact lens usage frequency and hours had no effect 

on the answers in this way. Moreover, the total numbers of hours of contact lenses wear were considered, as if a person did not 

constantly use the mask, contact lenses could still impact ocular dryness symptoms. 

 

Subjects  

The questionnaire was distributed online using internal platforms of several universities and optical centers from December 2021 

till March 2022 in Riyadh area, Saudi Arabia. 

 

Inclusion -Age 15-40 years old - Soft contact lens wearers  

Exclusion-Subjects with chronic ocular diseases -Prior ocular surgery  

 

Questionnaire  

The questions concerning dry eye symptoms with contact lenses were derived from several questionnaires (OSDI, DEQS, UNC 

DEMS, NEI VFQ 25, SPEED, DEQ-5, DEEP and CLDEQ-8). The "Contact Lens Dry Eye Questionnaire-8 (CLDEQ-8)" received 

special concern as it is the only validated questionnaire on contact lens user eye complaints. The following questions were 

included in the final questionnaire [9] 

1. Frequency of use and hours of wear of contact lenses (CL) before the pandemic (classified as “Daily”, “2-3 days/week” and 

“Sporadically”)  
2. Current frequency of use and hours of use of CL (classified as “Daily”, “2-3 days/week” and “Sporadically”)  

If the time of use has varied, explain the reasons 

3. Frequency of cleaning routine before and after the pandemic (rated as “Improves”, “Worsens” and “Stays the same”)  
4. Symptoms of eye discomfort with the use of contact lenses (rated as “Never”, “Some- times” and “Often”) and with the mask 

(rated as “Improves”, “Worsens” and “Stays the same”)  
5. Foreign body sensation, dryness, irritation, itching or burning with the use of contact lenses (rated as “Never”, “Sometimes” 

and “Often”) and with the mask (rated as “Improves”, “Worsens” and “Stays the same”).  
6. Eye dryness with the use of contact lenses (rated as “Never”, “Sometimes” and “Often”) and with the mask (rated as 

“Improves”, “Worsens” and “Stays the same”)  
7. Sensation of blurriness with the use of contact lenses (rated as “Never”, “Some- times” and “Often”) and with the mask 

(rated as “Improves”, “Worsens” and “Stays the same”).  
8. Need to close the eyes due to ocular discomfort with the use of contact lenses (rated as “Never”, “Sometimes” and “Often”) 

and with the mask (rated as “Improves”, “Worsens” and “Stays the same”)  
9. Need to remove contact lenses due to eye discomfort (rated as “Never”, “Sometimes” and “Often”) and with the mask (rated 

as “Better”, “Worse” and “Stays the same” 

 

Statistical Analysis 

The statistical analysis was carried out using the Microsoft Excel (Version 28.0). The normal distribution of the variables was 

conducted with the Kolmogorov-Smirnov test. As a result of a non-parametric distribution, the Wilcoxon non-parametric test 

was used. To verify the association between the categorical variables, the chi-squared test, as appropriate, was used. To evaluate 

the statistical significance, a cut-off points of p < 0.05 was considered. 
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Results 

Descriptive Analysis  

A total of 515 subjects participated in the study, with a mean age of 21. 39 years (Fig. 1). Regarding sex, 4% were men and 96% 

women (Fig. 2). Concerning CL replacement, 18.3% of the subjects used annually replacement CL, 42.5% monthly replacement, 

13.8% weekly replacement and 25.4% daily replacement.  

 

Most of participants (51.5%) had SE between -0.50D and +0.50D, (40.6%) were myopic (SE ≤ −0.5) and (8%) were hyperopic (SE ≥ 
+0.50D) (Fig. 3).  

 

CL Usage Frequency  

The numbers of hours of CL wear increased insignificantly compared with before the pandemic (p ≥ 0.05) (Fig. 4). Concerning 

the cleaning routine, that is, taking care of and disinfecting the lenses, was improved in 49.3%, remained the same in 41.6% of 

cases and worsened in 9.1%. 

 

Eye Symptoms  

Among the participants, 55.8% sometimes presented some symptoms associated with dry eye before the pandemic (Fig. 5). These 

symptoms remained constant in 54.5% of participants after using the mask, worsened in 23.2% and   improved in 22% (Fig. 6). 

In turn, it was found that the sensation of dry eyes was worse in monthly, weekly and daily contact lens wearers where p-value 

was 0.037, 0.032 and 0.007 respectively. No association was found between the presence of ocular symptoms and the refractive 

state (p> 0.05). 

 

 
Figure 1: Age distribution among participants. 
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Figure 2: Gender distribution among participants. 

 

 
Figure 3: Spherical equivalent as function of ametropia. 
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Figure 4: Hours of contact lens wear before and after the pandemic. 

 

 
Figure 5: Presence of ocular symptoms in contact lens wearers before the pandemic. 
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Figure 6: Presence of ocular symptoms in contact lens wearers after the use of face masks. 

 

Discussion 

The concentration of this study was to explore the ocular symptoms of dry eye in soft contact lens wearers following use of face 

mask as a COVID-19 preventive measure. To our knowledge, this is the first study in the Kingdom of Saudi Arabia, Riyadh, to 

study the effects of using face masks. The Tear Film and Ocular Surface Society (TFOS) had already observed that discomfort 

and the presence of discomfort when wearing contact lenses were linked to a decrease in contact lens compatibility with the 

ocular environment [1] before the pandemic. Discomfort can be caused by a variety of factors, including the contact lens itself 

(material, design and care) or the environmental elements (compliance and ocular surface conditions). 

 

Although a higher rate of ocular irritation has been documented in similar cases, there is still little literature available about the 

mask's ocular adverse effects and none in contact lens wearers. For example, due to air leakage or regurgitation through the 

nasolacrimal system, continuous positive airway pressure machines might irritate the ocular surface [10,11]. The exit of exhaled 

air, which has a temperature of around 36-37°C and flows through the upper edge of the mask onto the ocular surface, is thus 

the most important factor. This heated air current produces dry eye symptoms by increasing instability, evaporation, 

hyperosmolarity and tear film renewal. The thickness of the tear lipid layer, in turn, is proportional to the severity of the 

symptoms [12]. Exhaled air has a lower oxygen content and a higher carbon dioxide content, which causes a drop in tear pH and 

ocular surface degradation, as well as a drop in stromal pH, resulting in corneal discomfort [13-16]. 

 

The frequency of contact lens use increased in this study when compared to before the epidemic. Although the main reason for 

this is that most Saudis have been inoculated against the COVID-19 virus, either naturally (already infected) or through finished 

vaccine doses and they have resumed normal daily activities after two years of social limitations. This contradicts research by 

Sun, et al., and Olivia, et al., which revealed that the tear film is an important barrier against infections, but because the barrier 

dissipates too quickly due to mask wear, it can be reduced [17,18]. Dry eye symptoms also encourage people to rub their eyes 

and face more, spreading the infection. All these variables contribute to an elevated fear of eye infections as a result of prolonged 

mask use. This risk is of particular concern during the COVID-19 pandemic because the virus has previously been shown to 

spread through eye contact [19]. Furthermore, it has been established that after three years of wearing CL, between 10% and 50% 

of users discontinue them. 70 % of the general population has eye irritation at the end of the day; the sensation of dry eye is the 

most common. This symptom is reported by around 40% of soft lens wearers, with 25% reporting moderate to severe symptoms, 

limiting their wear time [20-23]. 
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In this meaning, in our research, Dry eye symptoms were detected in 55.8% of the subjects, with ocular discomfort accounting 

for 65.4 %. As a result, majority of the individuals' symptoms remained stable. According to Boccardo, et al., nearly one-third of 

the participants (32.1%) never had dry eye symptoms, 54.3 % had them occasionally and 13.6 % had them frequently [24]. Only 

0.8 % claimed that wearing a mask relieved their symptoms, 72.3% no change and 26.9% said their symptoms worsened. In other 

words, 18.3% of the patients reported dry eye because of the mask, which is similar to our findings (23.7%). However, it should 

be noted that, unlike our results, they did not find significant differences in dry eye symptoms in users who wore glasses as 

compared to CL users. This disparity could be explained by the fact that this study was conducted in September and October 

2020, whereas our data was obtained in December 2021, during the period when quarantine was limited and people returned 

back to work and school, where mask use was remarkable. At the same time, it should be remembered that Boccardo, et al., study 

was conducted in Italy, while ours was conducted in Saudi Arabia and mask use regulation was different in each country. 

Giannaccare, et al., conducted another trial in which the average daily mask use was 6 hours per day and ocular symptoms 

worsened in 10.3% of the participants. Similarly, 19.6% of the individuals conveyed their need to artificial tear [25]. 

 

Furthermore, we must remember that dry eye, along with a foreign body sensation, redness, weeping, itching, eye pain and 

discharge, were the most common ocular symptoms and signs in COVID-19 patients. Nasiri, et al., revealed in a systemic study 

that the mechanism of dry eye or foreign body feeling in COVID-19 patients is unknown and may not be linked to SARS-CoV-2 

[26]. Dry eye can be linked to the usage of face masks during the COVID-19 outbreak, especially when the masks are loose against 

the face and nose and the airflow is directed more towards the eyes. As a result of the limited access to lubricating substances 

due to fear of contamination from hands and drug containers, the symptoms of dry eye worsen [17]. For this purpose, 

simultaneously with encouraging widespread use of masks, ophthalmologists and optometrists should be perceptible of this 

new variety of dry eye and instruct patients on methods of proper mask fitting so that exhaled air does not pass directly into the 

eyes. Therefore, vision professionals should be sure that face mask fits adequately, especially in contact lenses wearers. Adhesive 

tape can be stratified to the face mask upper edge carefully without interference with blinking.  

 

Artificial tears application to lubricate ocular surfaces (as recommended) can assist to relieve symptoms. Ultimately, to avoid 

visual fatigue using digital devices, it is recommended that people control their air conditioning use and time interval breaks for 

its application [27]. Future research is recommended combining both questionnaires and clinical ocular examination for better 

evaluation of ocular dryness associated with face masks application. 

 

Conclusion 

Our results reveal that face masks use augments ocular dryness symptoms in contact lens wearers. Therefore, the dryness clinical 

manifestations are increased by wearing a mask for long periods of time. So, we can anticipate that the prevalence of Dry eye 

disease may increase significantly in the coming years if we continue using masks as preventive measure for respiratory 

infections. 
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