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    Abstract
Background and Objectives: The ongoing coronavirus pandemic was first identified in Wuhan, Hubei, China on December 2019. India reported its first case on January 30, 2020 in Kerala. As COVID-19 is mostly a droplet infection, it necessitates the use of masks, gloves, and sanitizers for containing its spread. This study aims to understand the potential adverse effects of constant use of masks, gloves, and sanitizers among healthcare workers (HCWs). Materials and Methods: This is a cross-sectional study conducted among 165 HCWs from a single tertiary healthcare center in Kerala using a validated questionnaire. Data were analyzed using Microsoft Excel and SPSS version 20. Results: Among 165 participants, the most common adverse effects due to mask usage were dermatological in nature (57%). With regard to sanitizers, majority experienced dryness of hands (53.3%). Gloves were well tolerated with 62% of the participants reporting no adverse effects. Conclusion: Prolonged use of mask, sanitizer, and gloves has caused adverse effects in majority of HCWs surveyed. As the pandemic still stands as a crisis, it is necessary to identify solutions to manage these adverse effects for the betterment of the health of our HCWs.
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    Introduction


    The novel coronavirus SARS-CoV2 was first identified in December 2019 in Wuhan, Hubei, China and has resulted in the ongoing coronavirus pandemic. On February 11, 2020, the World Health Organization (WHO) officially named the disease caused by 2019-nCoV, coronavirus disease 2019 (COVID-19).[bookmark: ft1][1] In Kerala, the first case was reported in Thrissur on 30th of January 2020. As of now, the world tally of infection and death stands at 17 crores and 35 lakhs, respectively, whereas the corresponding figures in India are 3 crores and 3.2 lakhs. The transmission of this disease can occur via direct contact, droplet infections, contaminated fomite, and probably through air also. Treatment strategies are still evolving, and no specific drug against SARS-CoV2 has been discovered so far.[bookmark: ft2][2] Hence, it is important to break the chain of transmission of corona virus by isolation of contacts and strict infection control methods. Using masks helps to filter respiratory droplets of different sizes and hence acts as a mechanical barrier against this droplet infection. Hand sanitizers are liquids having viricidal activity, the main target of which is the viral envelope. Defective envelope formation prevents viral assembly.[bookmark: ft3][3] Use of hand gloves is a time-tested infection control strategy. Thus, the use of personal protective measures such as mask, gloves, and hand sanitizers still remains the most effective way of preventing transmission of the virus. These are advised to be used by everyone in the community. Healthcare workers (HCWs) are forced to use these protective measures constantly. Wearing mask for long hours has been known to cause a wide range of side effects and a decrease in the efficiency of work along with various health issues.[bookmark: ft4][4] There has been limited studies from our part of the world on the incidence of side effects of prolonged use of masks, gloves, and sanitizers among HCWs. Kerala’s hot and humid climate is expected to produce more such side effects. Hence, this study was planned to identify the ill effects of constant and prolonged use of gloves, masks, and hand sanitizers among HCWs.


    Materials and Methods


    A cross-sectional study was conducted among HCWs from a single tertiary healthcare center in Kerala. The study was approved by the Institutional Ethics Committee. HCWs who used masks, gloves, and sanitizers often, and were on duty for at least 3 months during the pandemic, were included in the study. Those having significant medical illnesses in the past were excluded.


    An online form containing a validated questionnaire was created and validated by five experts. Cronbach’s alpha score is 0.8. It was sent through email and WhatsApp to the participants. The questionnaire consisted of 22 questions divided into four subsections: personal questions and questions based on masks, sanitizers, and gloves. Personal questions included questions about name, age, sex, and profession. Mask-based questions included the type of masks used, duration of usage, adverse effects experienced, sites affected, and measures taken to get relief from the adverse effects. The questions that applied to use of hand sanitizer were based on the number of times it was used in a day, symptoms experienced, and the measures taken to get relief from the symptoms. Questions that assessed the harmful effects of gloves were based on the type of gloves used, average duration of continuous use, adverse reactions experienced on glove usage, previous history of latex allergy, duration of use after which the symptoms appeared, and measures taken to get relief from the symptoms.


    Statistics


    Based on the proportion of rashes on face experienced by health workers (39%) observed in the study “Effects of prolonged use of facemask on healthcare workers in tertiary care hospital during COVID-19 pandemic” conducted by Purushothaman in SRM Medical College Hospital, and with 20% allowable error and 95% confidence, the minimum sample size came to 151 for this study.


    The data were tabulated in Excel sheets, and percentage prevalence of occurrence of adverse effects due to the use of masks, gloves, and sanitizers among health workers was computed. Statistical analysis was done using SPSS version 20. Independent T-test was done to find the effect of gender and analysis of variance to find the effect of different age groups on the outcomes. P-value less than 0.05 was taken as significant.


    Results


    About 165 HCWs who satisfied the inclusion criteria were enrolled in the study. Out of 165 responses, majority of the respondents were from the age group of 18 to 27 (59.4%) and mean age was 28, of which 64.2% were females and 35.2% were males. Among them, 49.7% were doctors, 18.8% were nurses, 23.6% were paramedical personnel, and the remaining 7.9% were people who have other occupation in the hospital.


    Majority of the respondents used N95 mask (83.6%) and for an average duration of 6–12 h. Adverse skin effects were experienced by 57% of the respondents and 63% had other adverse symptoms. Most of the respondents developed adverse effects after using masks for more than 6 h (35.4%). About 35.8% of them experienced these symptoms for less than 1 h. To get relief from the symptoms, majority of the respondents (58.2%) sought to remove masks for a while. Major side effects of usage of masks and the areas affected most are given in [Table - 1].
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        	Table 1: Major side effects of mask usage and most commonly affected areas
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    Of the 165 respondents, the majority used hand sanitizer every half hourly (28.5%) and hourly (20.6%). The adverse skin effects experienced are summarized in [Table - 2].
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        	Table 2: Adverse skin effects experienced due to mask usage
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    To get relief from the aforementioned symptoms while majority of the participants (41.2%) did not do anything, 25.5% moisturized skin using hand cream, body lotion, etc., after using sanitizer.


    Out of the total respondents, 92% used latex gloves. About 40.6% of the participants used them for an average duration of less than 1 h. The adverse effects experienced by the participants are shown in [Table - 3].
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        	Table 3: Adverse skin effects experienced due to glove usage
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    About 72.1% of the participants did not have a history of latex allergy, whereas 22.4% had no knowledge of the same. The adverse effects began to manifest mostly less than 1 h into using gloves (15.2%) or 1–3 h into using gloves (14.5%); 50.7% of the participants did not do anything to get relief from the adverse effects and out of the ones who did, 20.8% used moisturizers.


    There was no statistically significant difference in the adverse effects of masks, gloves, and sanitizers between males and females, nor was it different for different age groups.


    Discussion


    The side effect profile of masks, like acne and rash, was lesser compared with a previous study by Purushothaman et al.[bookmark: ft5][5] Acne and rash were experienced by 30.3% and 25.5%, respectively, in our study vs. 56% and 39% in the aforementioned study [Table - 4]. Also itching around the cheek which was the commonest side effect in our study was not reported in the study of Yuan et al.[bookmark: ft6][6] [Table - 5]. This difference in the prevalence may be due to the difference in humidity and temperature in different geographical areas of the country. The type of skin which may vary according to ethnicity may also have contributed to the difference in incidence of side effects with usage of masks in different areas of the country. The prevalence of headache is comparable to the study by Lim et al.[bookmark: ft7][7] showing 35.2% in our study vs. 37.3% in theirs, which may reflect the similarity in frequency and duration of usage of masks [Table - 6]. However, dizziness was much less (7.3%) compared to the study by Yuan et al. with 52.8%. Breathlessness was reported in a significant percentage of HCWs (42.4%), even though it was lesser compared to the 59.3% incidence reported in the study of Yuan et al. [Table - 5].
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        	Table 4: Comparison of the current study with a previous study conducted by Purushothaman et al.[5]
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        	Table 5: Comparison of the current study with a previous study conducted by Yuan et al.[6]
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        	Table 6: Comparison of the current study with a previous study conducted by Lim et al.[7]
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    Masks were previously used while doing procedures like surgery when people usually do not have to talk continuously but in the present scenario routine activities such as talking with patients, examining them, and doing ward rounds are all being done while wearing mask which may lead to hypoxia and increase in the work of breathing. This remains a speculative explanation and needs further studies to confirm the same.


    Frequent sanitizer use led to dryness of the skin in almost half of the participants. Currently, there is no adequate information about the prevalence of dryness due to sanitizer use.


    The routine use of gloves led to dryness in around a third of the HCWs which was lesser than that reported in the study by Kaihui et al.,[bookmark: ft1][1] in which it was present in almost half of the participants. The difference in the type of gloves (plastic/latex/rubber) may have contributed to this difference.


    The strength of the study is that this is an adequately powered study with reasonable number of participants and to the best of our knowledge the first one of its kind from the state of Kerala. However, this study has a few limitations. The main drawback was that it was a questionnaire-based study which the participants filled online and hence the credibility of the answers was not ascertained. The stress of dealing with extra duties and the fear of contracting COVID could have contributed to a few symptoms and were not factored in. Additionally, the study was conducted in a tertiary care setup, and the results may not be applicable in a primary care setup.


    In conclusion, the use of face masks, gloves, and sanitizer is imperative to limit the spread of disease, but prolonged use can cause discomfort that might hinder normal performance. Some individuals may also become averse to taking these essential preventive measures, thus setting a dangerous precedent. Curative strategies may be employed and alternatives may be looked into.
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