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Abstract Covid-19 due to Sars-Cov-2 infection has

reached pandemic proportion. Many healthcare workers are

involved in managing both COVID-suspected and con-

firmed cases. It is mandatory for healthcare workers to have

droplet and contact precautions by means of Personal

protective equipment (PPE), facemask, face shield or eye

protection. Prolonged usage of medical mask results in

various adverse effects. This study is an attempt to know

the common effects of prolonged face mask in healthcare

workers and its resultant quality-of-life (QOL). To study

the common effects of prolonged face mask and its impact

on QOL of healthcare workers during the COVID 19 crisis.

This was a prospective cross-sectional study conducted

over 6 months among 2750 healthcare workers. A ques-

tionnaire requesting demographic details and most com-

mon side effects after prolonged usage of face mask was

circulated. We also attached a short form-12 (sf-12)

questionnaire to assess its impact on QOL. Out of 2750

personnel, 299 were excluded. Male preponderance was

noted. Study was conducted on candidates using 3ply mask

or above. Age range was between 18 and 65 years with

mean age being 37.61 ± 15.23 in mask users\ 5 h per

day, 32.2 ± 10.02 in 5–10 h group and 30.19 ± 8.15 in

10 h group. 8.48% (n = 174) had comorbidities. QOL

impacted. The complaints with face mask use definitely are

troublesome with increase in severity with duration of

mask usage. This definitely has a proportional impact on

the healthcare workers’ QOL.
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Introduction

COVID-19 caused by SARS-CoV2 originated from Wuhan

city in China in November 2019 soon reaching pandemic

proportions [1, 2]. Many patients presented with sore

throat, high fever, dry cough, breathing problems,

decreased smell and taste sensation and easy fatigability

[3]. WHO defines a healthcare worker as, ‘‘people involved

in actions with the primary intent of enhancing health of

the patient’’ [4]. It includes doctors, nursing and midwifery

professionals, cleaners, other staff who work in health

facilities, social workers, and community health workers

[4]. All health workers and care givers involved in

managing a COVID-19 confirmed or suspected patient

should have droplet and contact precautions before enter-

ing the room where they are admitted [5]. The principles to

be followed are, to perform hand hygiene before putting on

and after removing PPE (Personal protective equipment)—

use PPE which is appropriate, medical mask, facial pro-

tection (face-shield) or eye protection (goggles), and to

avoid contamination of mucous membranes—long-sleeved

gown, clean, nonsterile medical gloves are worn. Health

workers and caregivers working in clinical areas with

COVID-19 suspected or confirmed cases should continu-

ously wear a facemask during all routine activities

throughout the entire shift [6].

A mask is said to be a surgical mask if it is flat or which

can be pleated and are fixed to head with help of straps that

can either go around the ears or around head or both. It

aims to balance adequate breathability, high filtration
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[7, 8]. Filtering facepiece respirators (FFR) like medical

masks offer a balance of filtration and breathability.

Medical masks filter 3 lm droplets while respirators must

filter 0.075 lm solid particles [9, 10]. An important dif-

ference between these masks is that the way of filtration it

is being tested. Respirators are tested for filtration across

the entire surface whereas medical masks are tested on a

cross section. An N95 respirator consists of multiple layers,

made from polypropylene. The two outer layers of the

mask are of fabric and are spun bonded [11]. It measures

about 20–50 g/m2 in density and acts as protection against

outside environment. A prefiltration layer is present

between the spun bond layers which is about 250 g/m2 in

density after which filtration layer is placed. A high effi-

ciency layer is the last layer which is melt-blown electret

and it is the layer which determines the filtration efficiency

[12].

The practice of using face mask by all healthcare givers

and professionals, working in a clinical setup throughout

the entire shift in a day is known as continuous face mask

use. Face masks are removed or changed only if it is

damaged, wet or soiled; or removed by healthcare workers

for drinking or eating [13].

Aim

To study the common effects of prolonged face mask and

its impact on QOL of healthcare workers during the

COVID 19 crisis.

Methodology

A prospective cross-sectional study was conducted on 2750

healthcare workers in and around Chennai, from April to

September 2020 between the age of 18–65 years on side

effects of prolonged facemask usage. Customized ques-

tionnaire was circulated electronically to professionals and

graduates; and hard copy was given to high school popu-

lation for whom junior residents and secretary from

Department of ENT provided with vernacular support and

helped to fill the questionnaire. It comprised of demo-

graphic details, whether using recommended 3ply mask (or

higher) or not, hours of using mask per day. 299 of them

were excluded (n = 2451) because of native mask use, use

of kerchiefs and improper wearing of masks. Based on the

duration of mask usage, they were grouped into\ 5 h,

5–10 h and[ 10 h.

Nasal and airway symptoms like nasal block, nasal

dryness, watery nasal discharge, sneezing/nasal irritability,

nasal bridge abrasion, breathing difficulty, nasal bleeding

and mouth breathing; non-nasal symptoms like headache,

fatigability, acne over mask line, periauricular pain, fog-

ging/malposition of spectacles, prickly heat, itching around

eye were documented. History regarding risk factors like

pre-existing airway disease, comorbidities, personal habits

such as smoking and alcohol intake, COVID-19 positive

relatives; COVID status of participants like usage of

medications or supplements as precautionary measures,

COVID-19 positive treatment and COVID related airway

symptoms were obtained.

All questions were answerable as No/Yes. A clinical

symptom scale was made giving a value of ‘‘0’’ for ‘‘No’’

and ‘‘1’’ for ‘‘Yes’’. A maximum score of 20 was given. It

was graded as 0-no symptoms, 1 to 7-mild symptoms, 8 to

14-moderate symptoms, 15 to 20-severe symptoms. The

quality-of-life (QOL) assessment and its impact on mask

users was calculated using Short Form-12 (sf-12) ques-

tionnaire [14]—easy to respond and less time-consuming.

Data tabulation was done using MS Excel. Continuous data

was given as mean ± standard deviation, categorical data

was given as number (percent). Pearson’s correlation was

done. Statistical evaluation was done using IBM SPSS

statistics for Windows v26 (Armonk NY: IBM Corp).

P value\ 0.05 was considered statistically significant.

Inclusion Criteria

1. Age between 18 and 65 years

2. Healthcare workers

3. Usage of 3ply face mask or higher

Exclusion Criteria

1. Known case of anemia/sinusitis

2. Usage of non-surgical masks

3. Previous facial/airway surgeries

4. Improper usage

5. Treatment for facial conditions

Results and Discussion

Demographic data noted (Table 1). N = 2451, of which

1737 (70.8%) were males and 714 (29.2%) were females.

Overall male:female was 2.4:1. Age-wise & gender-wise

distribution across groups depicted in Figs. 1 and 2. Age

range was between 18 and 65 years.

Clinical symptom score/severity represented in Figs. 3

and 4. Co-morbidity and habit profile shown in Figs. 5 and

6. Candidates’ educational qualification noted (Fig. 7).

Sf-12 observations and correlation values depicted in

Table 2, Fig. 8.
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This was a prospective cross-sectional study conducted

on healthcare workers involved in managing COVID

patients. The study sample size was 2451. Rosner et al. [15]

studied the adverse effects of prolonged mask use among

healthcare professionals during COVID-19 on a sample of

343. However, Salari et al. [16] provided a systematic

review and meta-analysis of 14 centres with a total sample

size 44,531.

Our study included personnel using only 3ply mask or

higher grades. Use of local alternative masks was an

exclusion criterion as its efficiency had not been stan-

dardized [7, 8]. The CDC had encouraged the use of cloth

masks in the community to prevent asymptomatic spread of

Covid-19 [17]. However, since this was an hospital popu-

lation with a variety of Covid-19 affects and cloth masks

provided inferior protection [18]. Reuse of N95 and

equivalent respirators has been tested in laboratory settings,

but clinical effectiveness and safety of mask re-use in

practice are still debatable [19–21]. Godoy et al. [22]

studied various mask materials and concluded that, in

contrast to 3 M respirators, EX101 did not lose charge on

outer layer and worked at a different level of mechanical

barrier. Ou et al. [23] and Wang et al. [24] observed that

use of mask in general reduces transmission rates during

pandemic scenario air/droplet transmission. Study by

Lazzarino et al. [25] conveys that face mask usage for

prolonged period causes breathing difficulty, as a fraction

of carbon dioxide exhaled is inhaled in each cycle of res-

piration. This in turn increases the frequency and depth of

breathing thus increasing the carbon dioxide toxicity. This

data was not verified by our study.

The age range of participants in this study was

18–65 years. Overall mean age was 33.43 ± 11.13 years.

Table 1 Demographic details

Sr. no. Parameter (n = 2451) Group Value (n,%/m ± SD)

1 Age range (years) 18–65

2 Mean age (years) \ 5 h

5–10 h

[ 10 h

37.61 ± 15.23

32.2 ± 10.02

30.19 ± 8.15

3 Mean age (years) Overall 33.34 ± 11.13

4 Male:female 2.4:1

5 Co-morbidities Hypertension

Diabetes mellitus Type 2

Bronchial asthma

Pulmonary Tuberculosis

Coronary Artery Disease

Seizure

Thyroid disorder

68 (2.7%)

60 (2.4%)

11 (.4%)

16 (.6%)

20 (.8%)

5 (.2%)

34 (1.38%)

6 Habits Smoking

Alcohol intake

556 (22.68%)

312 (12.72%)

7 Educational status Professionals

Graduates

High-school

421 (17.2%)

1069 (43.4%)

969 (39.4%)
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Mean age of\ 5 h group was 37.61 ± 15.23, 5–10 h

group was 32.2 ± 10.02 and[ 10 h was

30.19 ± 8.15 years respectively. Lim et al. [26] study on

Headaches and the N95 face-mask amongst healthcare

providers demonstrated consensual observations with age

range of 21–58 years and mean age of 31 ± 7 years.
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In contrast to our study with a male preponderance

(M:F = 2.4:1), a pilot study by Zhu et al. [27] on effects of

long-duration mask usage showed a massive female pre-

ponderance (M:F = 1:5.4).

Most common airway symptoms observed [Fig. 3] in

the study participants was mouth-breathing (86.04%) fol-

lowed by nasal irritability (24.27%). Non-nasal symptoms

were prickly heat in head and neck region (81.35%) fol-

lowed by nasal bridge abrasion (29.9%). In another study

by Rosner et al. [15], however, the common symptoms

were headache (71.4%), acne (53.1%), skin breakdown

(51%), impaired cognition (23.6%). Degree of severity of

the symptoms was also made mention of [Fig. 4]. In a

study by Salunke et al. [28], a simple scale of ABCD was

proposed to assess Covid-19 patients presenting at the

emergency department.

Our study documented risk-factors of all healthcare

workers. 174 (8.48%) had various co-morbidities as men-

tioned above, in addition to pre-existing airway disease

(121, 4.9%), personal habits—smoking and alcohol intake

(868, 35.4%) and having Covid-19 positive relatives (107,

4.3%) (Fig. 5). In updates released on Covid-19 risk by

WHO and Centres for Disease Control and Prevention

(CDC) [29, 30], individuals with similar profile are clas-

sified as high- / increased-risk groups.

In a study making a note on pre-existing airway disease

in Covid-19 scenario [31], candidates having bronchial

asthma was 4% (n = 36) in comparison to our study

showing only 0.4% (n = 11) which was around 1/3rd of the

observed value.

Detailing the co-morbidity profile, [Table 1, Fig. 5] our

study showed individuals with systemic hypertension

(HTN) to be 2.7% (n = 68); diabetes mellitus type 2

(T2DM)—2.4% (n = 60); coronary artery disease

(CAD)—0.8% (n = 20); seizure—0.2% (n = 5) and thy-

roid disorders—1.38% (n = 34). In studies by Chew et al.

[31], Driggin et al. [32] and Nguyen et al. [33] detailing co-

morbidities, a higher prevalence of co-morbidities was

noted. Ong et al. [34] also studied co-morbidities and

psychological affects in Covid-19 frontline health workers

but with a smaller sample (n = 158).

Pulmonary tuberculosis history was available for 0.6%

(n = 16) [Fig. 5] of the candidates. All had completed their

treatment for a minimum of 8 months. In a study by Torun

et al. [35], a lesser mortality was noted in patients who

already had either BCG vaccination or was frequently

exposed to pulmonary tuberculosis patients.

Smoking (22.68%, 556) and alcohol intake history

(12.72%, 312) [Fig. 6], was available for 35.4% (n = 868)

workers. Cattaruzza et al. [36] had observed a positive

relation between smokers and severe Covid-19 (OR =

2.25) and that smokers had a relatively bad prognosis if

they developed Covid-19 lung symptoms. However, a

direct influence on the disease nature due to alcohol con-

sumption was elaborated in studies by Testino et al. [37],

Ruuskanen et al. [38] and Egbe et al. [39]. This line of

study was beyond the scope of this article. In Ong et al.’s

[34] demographics, only 1.2% (n = 2) were smokers.

4.3% (n = 107) of the participants had 1/more relatives

with Covid-19 positivity. We considered this a risk-factor

and all the exposed candidates were sent for Covid-19

Table 2 sf-12 analytics

Sr. no. Parameter (n = 2451) Value (n,% / m ± SD)

Minimum Maximum

1 PCS-12 28.53 55.23

2 Mean PCS-12 41.88 ± 18.87

3 MCS-12 33.41 44.81

4 Mean MCS-12 39.11 ± 8.06

5 Correlation co-efficient—Rho (symptom score Vs sf-12)

\ 5 h

- 0.914

5–10 h

- 0.887

[ 10 h

- 0.679
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reverse transcriptase—polymerase chain reaction (RTPCR)

test and advised further treatment accordingly after notifi-

cation to institute’s infection control committee. Islam

et al. [40] studied stress levels making mention of how

management of Covid-19 positive relatives contributed to

higher stress levels.

Educational qualification of study participants repre-

sented [Table 1, Fig. 7] were professionals 17.20%

(n = 421), graduates 43.40% (n = 1069), high school

population 39.40% (n = 969) whereas in a study done by

Ong et al. [34], there were 32.3% (n = 51) doctors, 64.6%

(n = 102) nurses and 3.2% (n = 5) paramedical personnel.

High-school group needed some extra vernacular support

to complete questionnaires.

SF-12 questionnaire [14] was used to assess the QOL. In

mask users, the observed physical health composite scores

(PCS-12) were 55.23, 40.86 and 28.53 in\ 5 h, 5–10 h

and[ 10 h respectively and the mental health composite

scores (MCS-12) were 44.81, 39.63 and 33.41 in\ 5 h,

5–10 h and[ 10 h respectively [Table 2]. The mean

overall scores were 41.88 ± 18.87 for PCS-12 and

39.11 ± 8.06 for MCS-12. These values portray an aver-

age / below-average QOL in frontline healthcare workers.

This questionnaire evaluated only the physical and emo-

tional construct and did not delve into psychological con-

struct. In contrast, apart from sf-12, Jelena et al. [41] and

An et al. [42] studied QOL using Short Form-36 (sf-36),

Pittsburgh Sleep Quality Index (PSQI), Health-related

QOL (HrQOL) tools. Data on psychological affect and

sleep quality was also documented.

QOL was assessed across all cadre of healthcare work-

ers whereas An Y et al. [42] studied impact only on nursing

staffs. In our study, correlation between SF-12 tool and

symptom scale was done for each group (\ 5/5–10/

[ 10 h) gave coefficients (Rho) - 0.914, - 0.887 and

- 0.679 respectively [Fig. 8]. All values suggested a

moderate negative correlation implying that higher the

symptom score, lesser was the QOL (Table 2). In study by

Do et al. [43] correlating eHeal scale psychometric prop-

erties of Covid-19 healthcare personnel showed positive

correlation (Rho = 0.8).

Limitations

This was an observational study and not interventional, so

the natural symptom course could not be elaborated. Only

hospital-population studied. Pediatric population not

included. No follow-up. We evaluated physical and emo-

tional status and impact on QOL and not the psychological

status of the participants.

Conclusion

Majority of healthcare workers are involved in managing

Covid-19 patients. It is mandatory to have PPE (including

facemasks) throughout the shift. Wearing PPEs continu-

ously results in many adverse effects. Mouth-breathing

likely alters the breathing pattern and changes respiratory

milieu. This should be emphasized among continuous

facemask users and conscious effort should be put on nasal

breathing while using PPE. This would probably go a long

way in reducing the airway symptoms associated with

prolonged facemask usage and give better compliance

among healthcare workers.

Effective use of facemask along with recommended

precautions will definitely help bring Covid-19 spread to a

halt. QOL will definitely improve among face mask users if

awareness is adequately disbursed via audio-visual clips

and flyers. Adequate hydration, using mild moisturizer

creams at bed time, washing face frequently, using correct

fitting masks can alleviate the adverse effects of prolonged

face mask usage.
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