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A B S T R A C T

Aim: The aim of this cross-sectional study is to measure symptoms of mask-associated dry eye disease
symptoms among health workers during the COVID-19 pandemic.
Materials and Methods: This was a cross-sectional study which included Health care workers willing
to participate in the Questionnaire based study from March 2022 to May 2022. After initial consent
participants completed the questionnaire on the duration of mask wear, type of mask, presence and the
severity of Dry Eye Disease (DED) symptoms.
Results: A total of 930 completed data had been analyzed. Out of them 651(70%) had reported to have DED
symptoms either sometimes or often. About two-third 65% (605) health care workers were in the age group
of 18 to 29 years, 55% (465) had been using face mask between 4 to 8 hours per day. Less than a quarter
20% had reported to be having previous dry eye symptoms. Among them 68% (126) reported worsening
symptoms. Almost half 45% wore spectacles, among them 72% reported fogging of their glasses while
wearing mask. Age group 18 to 29 years were reported to have significant association with DED symptoms
along with usage of N95 mask and male gender using Chi square test (P <0.001).
Conclusion: Our study reported ocular discomfort in majority of Health care workers who are in the fore
front in this Covid-19 pandemic for long hours, hence counseling of proper wearing of face mask and
ocular treatment as and when needed to maintain their ocular surface health by consulting ophthalmologist
is recommended.
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the identical terms.
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1. Introduction

Corona virus disease COVID-19 pandemic had emerged
during December 2019 in Wuhan province, China and
spread to rest of the world causing increased morbidity and
mortality of the global population. COVID-19 virus being
highly contagious, spread by droplets when infected patient
coughs or sneezes.1 In India there had been nearly 44million
confirmed cases with 526,442 deaths reported from January
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2020 till March 2023.2 World Health Organization advised
people to follow strict guidelines to prevent the spread of
covid-19 like avoiding social gatherings, social distancing,
wearing face masks, hand sanitizers to improve hand
hygiene.3

Ocular manifestations of COVID-19 likeconjunctivitis,
keratitis and episcleritis were reported by few studies4–6

while some had reported dry eye symptoms.5,7 Dry eye
disease (DED) is multifactorial disease which causes
symptoms of irritation, ocular pain and conjunctival
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hyperemia. Tear film deficit, local inflammation of ocular
surface, environmental factors, prolonged usage of digital
gadgets are some of the risk factors.8,9

Complaints of DED among the patients who visited
hospitals had increased and worsening of symptoms of
DED during the pandemic while using face masks had been
observed and studies had reported.10–13 The reason being
air from behind the mask which is not fitproperly is blown
upwards and causes rapid tear film evaporation.14,15

Thus, the aim of the present study was to assess
prevalence of the DED symptoms among the health care
workers who had been on mask for long hours during this
Covid 19 pandemic.

2. Materials and Methods

The Institutional Ethical Committee approved the study.
A descriptive cross-sectional study conducted in a tertiary
care hospital in Pondicherry, India. For this study we
utilized an online questionnaire using Google forms shared
with the participants from March 1, 2022, to May 31,
2022 on various social media platform and encouraged
them to contribute to the research by completing the
questionnaire and sharing with their social contacts. Health
care workers (Doctors, Nurses, Lab technician, Pharmacist,
Physiotherapist, Radiologist) who were involved in patients
with COVID-19 infection hospitalized for their treatment.
The participation in the questionnaire-based study was
voluntary and the consent statement regarding their
voluntary participation had been included in the beginning
of the study questionnaire. Personal information was not
collected. The questionnaire was reviewed by experts for its
simplicity, consistency and relevance. The sample size was
calculated to be 928 participants taking 67.9% prevalence
of digital eyestrain,11 3% absolute precision with 95%
confident interval and 10% non response rate using the
formula.

n = Z2
1−α/2P(1−P)
d2 (0.03)2

n = (1.96)2 (0.679) (1−0.679)
0.0009

n = 0.837311, n = 928
Using convenient sampling method data had been

collected. Responses having insufficient data were
excluded.

The questionnaire had questions over sections of
socio demographic data which included age, gender, and
profession. Ocular & medical history included questions
on systemic illness, usage of spectacles or contact lens,
previous history of DED symptoms. Also, questions about
treatment taken were included. Information on face mask
wearing included type of mask used and duration of wear,
also PPE kit usage by health care workers and its duration.
Symptoms of DED like burning sensation, irritation, itching,
eye fatigue, eye rubbing and foreign body sensation with
options of never often or sometimes and frequency of

occurrence from 1 to 10 (1-4 mild, 4-8 moderate, 8-10
severe). The frequency of the dry eye symptoms based on
the severity (from 1 to 10) as reported by the participants
were categorized as mild with a score 1- 4, moderate
between 5 to 8 and severe > 8.

The data was entered in an excel sheet and analyzed
using the Statistical program for Social Sciences (IBM
SPSS Corp, SPSS Statistics ver. 22, USA). The data
was expressed using descriptive statistics. Chi square test
was used for comparing categorical variables. Statistical
significance was considered at P value of < 0.05.

3. Results

A total of 942 responses collected of which 12 were
not included due to insufficient data and hence we had
930 responses for analysis. Out of 930 respondents 55%
(512) were female and 45% (418) were males. Age of the
participants ranged from 18 to 50 years, 65% (605) was
between 18 to 29years, 22% (204) was between 30 to 39
years and 13% (121) was between 40 to 50 years. Among
them 36% of them were doctors by profession, 17% were
staff nurse, 15%, 13%, 9%and 5% were pharmacist, lab
technicians, radiotherapist, and physiotherapist respectively.

The type of mask usage among the health care workers
is given in Figure 1. As for the duration of the wearing
mask, 55% had been using it between 4 to 8 hours per day,
40% had been using for 8 to 12 hours per day, for 12 to 16
hours (4%) and 1% more than 16hours per day. Usage of
PPE kit (PPE KIT with Full body coverall, Latex gloves,
Shoe cover, Face mask, Face shield) had been reported
by 22% (204) of them. Out of 930 participants 5% (46)
responded to have systemic disease which included diabetes
mellitus, hyperlipidemia & hypertension. Diabetes mellitus
reported among 26 participants, Hypertension among 14,
and 6 participants had both diabetes and hypertension with
hyperlipidemia. Among the participants 45%(418) wore
spectacles, 8% (74) were using contact lens. 24% (223) had
reported to have history of allergy.

Figure 1: Type of the mask usage among the health care workers
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Table 1: Association between demographic variables and dry eye symptoms

Demographic variables Dry eye symptoms Chi square value P value
Absent N=279 Present N=651

Gender Male 84 (30.1) 428 (65.7) 100.239 <0.001*
Female 195 (69.9) 223 (34.3)

Age
18-29 170 (60.9) 435 (66.8)

4.819 0.0930-39 63 (22.6) 141 (21.7)
40-50 46 (16.5) 75 (11.5)

Mask type

N95 123 (44.1) 296 (45.5)

18.455 <0.001*Cloth mask 36 (12.9) 76 (11.)
Double mask 31 (11.1) 136 (20.9)
Surgical mask 89 (31.9) 143 (22)

Table 2: Association between demographic variables and severity of dry eye

Demographic variables Chi square
value P value

Mild N=465 Moderate N=326 Severe N=135

Gender Male 281 (60.4) 135 (41.4) 96 (69.1) 40.98 <0.001*
Female 184 (39.6) 191 (58.6) 43 (30.9)

Age
18-29 303 (65.2) 198 (60.7) 104 (74.8)

38.624 <0.001*30-39 110 (23.7) 60 (18.4) 34 (24.5)
40-50 52 (11.2) 68 (20.9) 1 (0.7)

Mask type

N95 288 (61.9) 128 (39.3) 3 (2.2)

303.82 <0.001*Cloth mask 58 (12.5) 42 (12.9) 12 (8.9)
Double mask 90 (19.4) 60 (18.4) 17 (12.6)
Surgical mask 29 (6.2) 96 (29.4) 103 (76.3)

Figure 2: The dry eye symptoms reported by participants

Out of the 930 participants one –third of them never
experienced DED 30% (279), 55% (512) sometimes and
15% (139) often. Around 20% (186) had reported to
be having dry eye symptoms earlier with 34% (63)
of them reported using eye lubricants with variable
frequencies. About two-thirds 68% (126) of them had
reported worsening of symptoms with mask usage. This
worsening of the symptoms was noted in all the groups with
previous DED regardless of the duration of mask usage.
Most of the spectacle wearers 72% (301) reported fogging
of their glasses while wearing mask. The dry eye symptoms
reported by the participants as occurring sometimes or often
had been shown in Figure 2.

The frequency of the dry eye symptoms based on the
severity (from 1 to 10) as reported by the participants
were 50% as mild (1- 4), 35% moderate (5 to 8) and

severe 15% (> 8). The presence of dry eye symptoms was
significantly associated with male gender and wearing face
mask (P<0.001) (Table 1), and the severity of the symptoms
were significantly associated with male sex, age 18 to 29
years and usage of N95 mask (P<0.001)(Table 2).

4. Discussion

This study shows that about two-thirds of the participants
who participated had DED symptoms either sometimes
or often 651 participants (70%). TFOS DEWS II
Epidemiology Report shows a range of 5 to 50%
occurrence,16 while Boccardo L reported 67.9%(11) also
Al-dolat et al. reported 71.7% like our study.17 About two-
thirds (68%) of the health care workers who had previous
history of DED had reported to have worsening of their
symptom in this study. Scalinci et al had reported similar
worsening of symptoms among health care workers.12

Though neurosensory abnormalities and decreased corneal
sensation are recognized features of DED,9,18 study by
Tagawa et al. had shown corneal hyperalgesia in DED
patients which might explain the increased perception of the
symptoms by those who already has DED.19

Most studies report a higher prevalence of DED among
women compared to men11,16 however in our study we
noticed male were affected significantly. Also, higher
prevalence of DED is described in literature showing a
linear association with age11,13,16 in our study age 18 to
29 years were significantly affected. This could be due to
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that younger healthy individual volunteered and had been in
the forefront in managing the Covid infected areas, thereby
had to wear mask for longer duration also PPE kit as well
wherever needed. Furthermore, as there had been lockdown
and social distancing,3 to prevent the spread of pandemic,
usage of digital devices among public had increased many
folds, which might also play part in the higher prevalence
among young individuals20 but this aspect had not been
explored in the present study.

This study reported a significant DED symptom among
N95 mask users, possible explanation might be related to the
loose fit around the nose. The humidity and the temperature
of air inside mask can be higher than the atmospheric air
as reported in studies21,22 when these are diverted upwards
through the space between the mask and the nasal bridge,
leading to the symptoms of DED. Moreover, prolonged
use in intensive care units leads to exhaustion of health
care workers12 while Matusiak et al23 also Roberge et al24

had reported wearing of surgical mask to have lower risk
of adverse reactions than cloth mask or N95 due to its
insignificant physiological and thermal changes.

The possible remedy may be to use tape around the nose
to prevent the air from the mask reaching the ocular surface
leading to DED symptoms.25 Limitations of the study being
subjective nature of the data, and presence of confounders
other than age and mask type. Selection of respondents
using social media platform is also a limitation as it was
not subjected to random sampling.

5. Conclusion

The results of the study show prolonged mask usage is
associated with symptoms of DED and worsening of the
symptoms in those who had prior DED. Hence, usage
of proper mask appropriately and usage of recommended
lubricating eye drops by ophthalmologist for the prescribed
period and follow up as advised had to be adhered for their
ocular health among health care workers.

6. Source of Funding

None.

7. Conflict of Interest

None.

References
1. Cai J, Sun W, Huang J, Gamber M, Wu J, He G. Indirect Virus

Transmission in Cluster of COVID-19 Cases. Emerg Infect Dis.
2020;26(6):1343–5.

2. Ministry of Health and Family Welfare, Government of India. Ministry
of health and family welfare. Accessed 5 June 2023. Available from:
https://www.mohfw.gov.in/.

3. WHO recommendations on mask use by health workers, in light
of the Omicron variant of concern: WHO interim guidelines, 22
December 2021. Accessed 25 March 2023. Available from:
https://www.who.int/publications/i/item/WHO-2019-nCoV-IPC_

Masks-Health_Workers-Omicron_variant-2021.1.
4. Chen L, Liu M, Zhang Z, Qiao K, Huang T, Chen M, et al. Ocular

manifestations of a hospitalised patient with confirmed 2019 novel
coronavirus disease. Br J Ophthalmol. 2020;104(6):748–51.

5. Wu P, Duan F, Luo C, Liu Q, Qu X, Liang L, et al. Characteristics of
Ocular Findings of Patients With Coronavirus Disease 2019 (COVID-
19) in Hubei Province, China. JAMA Ophthalmol. 2020;138(5):575–8.

6. Mangana CM, Kargacin AB, Barraquer RI. Episcleritis as an
ocular manifestation in a patient with COVID-19. Acta Ophthalmol.
2020;98(8):e1056––7.

7. Hong N, Yu W, Xia J, Shen Y, Yap M, Han W. Evaluation of ocular
symptoms and tropism of SARS-CoV-2 in patients confirmed with
COVID-19. Acta Ophthalmol. 2020;98(5):649–55.

8. Lollett IV, Galor A. Dry eye syndrome: Developments and lifitegrast
in perspective. Clin Ophthalmol. 2018;12:125–39.

9. Craig JP, Nichols KK, Akpek EK, Caffery B, Dua HS, Joo CK, et al.
TFOS DEWS II Definition and Classification Report. Ocul Surf.
2017;15(3):276–83.

10. Moshirfar M, West WB, Marx DP. Face Mask-Associated Ocular
Irritation and Dryness. Ophthalmol Ther. 2020;9(3):397–400.

11. Boccardo L. Self-reported symptoms of mask-associated dry
eye: A survey study of 3,605 people. Cont Lens Anterior Eye.
2022;45(2):101408.

12. Scalinci S, Pacella E, Battagliola E. Prolonged face mask use might
worsen dry eye symptoms. Indian J Ophthalmol. 2021;69(6):1508–10.

13. Krolo I, Blazeka M, Merdzo I, Vrtar I, Sabol I, Petric-Vickovic
I. Mask-Associated Dry Eye During COVID-19 Pandemic-How
Face Masks Contribute to Dry Eye Disease Symptoms. Med Arch.
2021;75(2):144–8.

14. Giannaccare G, Vaccaro S, Mancini A, Scorcia V. Dry eye in
the COVID-19 era: how the measures for controlling pandemic
might harm ocular surface. Graefes Arch Clin Exp Ophthalmol.
2020;258(11):2567–8.

15. Aksoy M, Simsek M. Evaluation of Ocular Surface and Dry Eye
Symptoms in Face Mask Users. Eye Contact Lens. 2021;47(10):555–
8.

16. Stapleton F, Alves M, Bunya VY, Jalbert I, Lekhanont K, Malet F, et al.
TFOS DEWS II Epidemiology Report. Ocul Surf. 2017;15(3):334–65.

17. Al-Dolat W, Abu-Ismail L, Khamees A, Abukawan N, Alrawashdeh
MM, Alrawashdeh HM, et al. Is wearing a face mask associated
with symptomatic dry eye disease among medical students during the
COVID-19 era? An online survey. BMC Ophthalmol. 2022;22(1):159.

18. Labetoulle M, Baudouin C, Calonge M, Merayo-Lloves J, Boboridis
KG, Akova YA, et al. Role of corneal nerves in ocular surface
homeostasis and disease. Acta Ophthalmol. 2019;97(2):137–45.

19. Tagawa Y, Noda K, Ohguchi T, Tagawa Y, Ishida S, Kitaichi N.
Corneal hyperalgesia in patients with short tear film break-up time dry
eye. Ocul Surf. 2019;17(1):55–9.

20. Mehra D, Galor A. Digital screen use and dry eye: A review. Asia Pac
J Ophthalmol (Phila). 2020;9(6):491–7.

21. Li Y, Tokura H, Guo YP, Wong A, Wong T, Chung J. Effects
of wearing N95 and surgical facemasks on heart rate, thermal
stress and subjective sensations. Int Arch Occup Environ Health.
2005;78(6):501–9.

22. Guo YP, Yi L, Tokura H, Wong TKS, Chung JWY, Gohel M.
Evaluation on masks with exhaust valves and with exhaust holes
from physiological and subjective responses. J Physiol Anthropol.
2008;27(2):93–102.

23. Matusiak Ł, Szepietowska M, Krajewski P, Białynicki-Birula R,
Szepietowski JC. Inconveniences due to the use of face masks
during the COVID-19 pandemic: A survey study of 876 young people.
Dermatol Ther. 2020;33(4):e13567.

24. Roberge RJ, Kim JH, Benson SM. Absence of consequential changes
in physiological, thermal and subjective responses from wearing a
surgical mask. Respir Physiol Neurobiol. 2012;181(1):29–35.

25. Nair S, Kaur M, Sah R, Titiyal JS. Impact of Taping The Upper Mask
Edge On Ocular Surface Stability and Dry Eye Symptoms. Am J
Ophthalmol. 2022;238:128–33.

https://www.mohfw.gov.in/
https://www.who.int/publications/i/item/WHO-2019-nCoV-IPC_Masks-Health_Workers-Omicron_variant-2021.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-IPC_Masks-Health_Workers-Omicron_variant-2021.1


Selvaraj, Kalaiselvi and Thangaraju / Indian Journal of Clinical and Experimental Ophthalmology 2023;9(4):527–531 531

Author biography

Vennila Selvaraj, Assistant Professor
 

 

https://orcid.org/0000-0002-
2261-7277

Ganapathy Kalaiselvi, Professor
 

 

https://orcid.org/0000-0002-2476-
764X

Dharmeswari Thangaraju, Assistant Professor

Cite this article: Selvaraj V, Kalaiselvi G, Thangaraju D. Prevalence of
mask associated dry eye disease symptoms among health care workers
during COVID-19 pandemic in Puducherry, India. Indian J Clin Exp
Ophthalmol 2023;9(4):527-531.

https://orcid.org/0000-0002-2261-7277
https://orcid.org/0000-0002-2261-7277
https://orcid.org/0000-0002-2261-7277
https://orcid.org/0000-0002-2476-764X
https://orcid.org/0000-0002-2476-764X
https://orcid.org/0000-0002-2476-764X

	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	Source of Funding
	Conflict of Interest

