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INTRODUCTION

Optimal mask usage is one of  the most important strategies 
in the prevention of  airborne infections. Awareness 
regarding infection control strategies such as hand hygiene 
and mask usage is increasing among the general public. 
National airborne infection control (AIC) guidelines 
developed by the Central TB Division strongly urge strict 

adherence to various infection control strategies.1 Cough 
corners and free distribution of  AIC Kit were important 
strategies in preventing airborne infections such as 
tuberculosis and H1N1. Amid the current COVID-19 
pandemic universal masking is advised by the Centre for 
Disease Control and Prevention (CDC) and Indian Council 
for Medical Research.2 Improper mask usage is usually 
observed and studies have shown that there is a lacuna in 
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A B S T R A C T

Background: Social distancing, mask, and sanitizers are advised to cut the chain of transmission 
of the droplet and airborne infection since the first case of COVID-19 was reported from 
Wuhan. Universal mask usage is advised by the center for disease control. Despite this, it is 
assumed that there is no adequate mask practice. Aims and Objectives: The objectives of 
the study are as follows: (1) To assess the knowledge and practice regarding optimal mask 
usage in a different setting by the general community. (2) To identify the barriers for optimal 
mask usage as experienced by users. Materials and Methods: We did a cross-sectional 
study in Kerala using self-made validated questionnaire translated to Malayalam, the regional 
language distributed by web based Google form. The sample size was calculated as 200 with 
an assumption of awareness regarding mask usage among the general public to be at least 
60% with a confidence interval of 95 and allowable error of 10% Knowledge was considered 
as high if 80–100%, moderate if 60–79% and low if 0–59%. The practice was considered 
as good if >75, 74–50 satisfactory and if <50, it is termed as unsatisfactory. Results: 
Overall knowledge regarding masks and their usage was 52. 88% which is low. Only 38% 
were doing satisfactory practice. There were lacunae in knowledge regarding mask reusage 
(39.9%), ideal masks in hospital settings (43.3%). Only 26.4% practiced optimal method of 
mask removal and 38.4% safe mask disposal. Major barriers for mask usage were suffocation 
(49.3%) and exertional dyspnea (46.9%). Conclusion: More awareness needs to be created 
among the public for COVID appropriate behavior with a focus on mask usage. There is a 
need to address the commonly observed barriers for adhering to mask practice.
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awareness regarding infection control strategies among the 
general public.3 There are some observed practices such 
as lowering of  masks while talking and stigma associated 
with mask usage. There are not many studies available that 
have assessed the awareness and barriers to proper mask 
usage. In this study, we assessed the knowledge, practice, 
and barriers for optimal mask usage in the current scenario. 
This observation might help to adopt positive strategies 
regarding optimal mask usage.

Aims and objectives
Aim of  the study: To find out the knowledge, practice and 
barriers of  mask usage among general population.
The objectives of  the study are as follows:
1. To assess the knowledge and practice regarding 

optimal mask usage in a different setting by the general 
community.

2. To identify the barriers for optimal mask usage as 
experienced by users.

MATERIALS AND METHODS

We conducted this study across 14 districts in Kerala as 
a cross-sectional study. Institutional ethical clearance was 
taken for the study. The study tool was a self-made validated 
questionnaire containing 30 questions. The questions were 
translated to Malayalam, the regional language. Expert 
validity of  the content of  the questionnaire was done 
by two pulmonologists and two public health specialists 
with community medicine affiliation. The questionnaire 
was distributed through a web-based platform (Google 
form). The total study duration was 3 months. Baseline 
demography including name, age, occupation, and 
educational qualifications were collected. The questions 
were mainly focused on knowledge regarding various 
masks, guidelines regarding mask usage, current practices 
of  the public regarding mask usage, and the barriers for 
optimal mask usage. The questions were divided into five 
domains which included nine questions in knowledge, 
eight in practice, two in attitude, two in communication, 
and one in perception. There were eight questions for 
collecting baseline demographic data. The sample size 
was calculated as 200 with an assumption of  awareness 
regarding mask usage among the general public to be at 
least 60% with a confidence interval of  95 and allowable 
error of  10%. Responses were summarized in frequencies 
and percentages.

The knowledge was considered as high if  80–100%, 
moderate if  60–79% and low if  0–59%.

The practice was considered as good if  >75, 74–50 
satisfactory and if  <50, it is termed as unsatisfactory.

RESULTS

There were 208 respondents for the study. Major age 
groups were from 30 to 49 years of  age (50.5%). There 
were 52.9% males and most of  the respondents were 
graduates and above. (43.8% and 32.7%). About 42.3% 
of  respondents were working in the private sector 
and 15.9% in government sector jobs. About 34.8% 
of  the respondents were healthcare workers. Baseline 
demographics are depicted in (Table 1).

About 31.3% were from Ernakulam district which is the 
business capital of  the state. Overall knowledge regarding 
masks and their usage was 52. About 88% of  which is low 
as per modified Bloom’s criteria. Most of  the respondents 
were aware of  different types of  masks, optimization of  
mask usage while dining or talking, and regarding maximum 
hours of  mask usage. However, there were lacunae in 
knowledge regarding mask reusage (39.9%), ideal masks in 
hospital settings (43.3%), and thread count of  cloth mask 
(20.7%) (Figure 1). About 52.7% have acquired information 
regarding mask usage from different media and 33.2% were 
from educational and workplace.

Only 38% were doing satisfactory practice which is very 
low as per the defined criteria. Correct practices regarding 
mask usage were found as, 98.6% in public space, 91.3% 
during dining, 98.6% while talking to others, 86% when 
mask got soiled, etc. Only 26.4% practiced optimal method 
of  mask removal and 38.4% safe mask disposal and 46.2% 
while visitors are at home (Figure 2).

Table 1: Baseline demographics of study 
population
Category Percentage
Age

15–29 31.3
30–49 50.5
50–69 17.3
>70 1

Sex
Male 52.9
Female 47.1

Education
Primary 0
High school 1.4
Plus two 4.3
Technical education 15.4
Degree (graduation) 43.8
Postgraduation 32.7
Others 2.4

Occupation
Private sector 42.3
Government sector 15.9
Public sector 7.7
Self-employed 8.2
Others 26
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Figure 1: Awareness among public regarding mask usage

Figure 2: Practice of public regarding mask usage

Figure 3: Barriers of optimal mask usage

There were some barriers as perceived by the respondents 
while using masks. These include suffocation (49.3%), 
exertional dyspnea (46.9%), spectacle fogging (37.7%), 
headache (13%) etc. (Figure 3).

DISCUSSION

The first case of  the SARS-CoV-2 pandemic was reported 
in Wuhan in November 2020. Till now, no effective curative 
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strategy has been found for the same. It is believed that 
the transmission of  the virus occurs through droplets 
and fomites. Social distancing, hand hygiene, and mask 
usage are believed to be the most effective strategy to 
prevent the spread of  the disease. The CDC has published 
guidelines regarding for optimal use of  masks in different 
settings which include both public and healthcare workers.2 
Although hand hygiene, cough etiquette, and mask usage 
were promoted as effective strategies for several airborne 
and droplet infections, awareness and practices of  the same 
were found to be inadequate. This applies to both public 
and healthcare workers. In the study conducted by James 
et al., it was shown that general awareness about infection 
control such as handwashing, sputum disposal was less 
known to the general public.3

In a systematic review of  19 randomized controlled trials 
conducted by MacIntyre and Chughtai, it was found 
out that in the community, mask usage with or without 
handwashing is beneficial in the prevention of  the spread 
of  infections.4 This highlights the fact that mask use 
is the most important strategy in airborne and droplet 
infections. About 97% of  the study respondents were 
aware of  different types of  masks such as N 95, three-
layer surgical mask, Cloth mask, and N95 with expiratory 
valves. Medical masks were intended for use in health-
care settings and found to reduce infections among them. 
Cloth masks, though inferior, are found to reduce aerosol 
exposure.5,6 CDC recommends N95 and three-layer masks 
in hospital settings and cloth mask is not advisable there. In 
this study, only 39% of  respondents were aware of  CDC 
recommendations for mask usage. Only 43% were aware 
of  types of  masks suitable in hospital settings which shows 
the lacunae in awareness.

54% received information regarding mask usage through 
different media which include printed and social media 
and only 23% used government agencies and official sites 
for proper knowledge. This may be the issue for reduced 
awareness about CDC recommendations on masks. This 
emphasizes the importance of  fact-checking and relying on 
authentic sources for proper information. Mask reusage is 
very common in both communities and hospital settings. 
The ideal reuse methods have been described for the N95 
mask by Juang and Tsai, which include periodic rotation, 
heating at 70° for 60 min, and boiling for 5 min.7 Reuse 
methods for cloth masks were described by CDC.8 Only 
39.9% were aware of  the proper method of  reuse of  masks.

Only 54% were aware of  ideal masks useful in AIC. 
As airborne infections such as varicella, H1N1, and 
tuberculosis are very common, this area needs to be 
emphasized in awareness sessions.

The practice of  wearing masks was not common in non-
COVID time, even when caring for infectious patients at 
home. The study conducted by Lee et al., showed that the 
practice and technique were unsatisfactory.9 In this study, 
46.2% were using masks at home. In a study by Alrasheedy 
et al., the knowledge regarding COVID-19 preventive 
measures was good and 66% of  patients were wearing 
masks at home.10 It is to be noted that in the latter study, 
the participants were pharmacy students who have constant 
reinforcement and background knowledge about medical 
diseases compared to lay men. A previous observational 
study from the United States showed that 77% of  all people 
appropriately used face masks, covering their nose and 
mouth, while 23% were either incorrectly masked or not 
masked at all.11 About 80–90% of  the respondents were 
following good practices in various situations like as in 
public space, dining, and on soiling the mask in this study.

A very few research articles were found to have assessed 
the barriers to mask usage during this pandemic. In this 
study, the major barrier in mask usage was found to be 
suffocation. Kyung et al., reported that the study samples 
who are COPD patients were experiencing desaturation, 
dyspnea, and increase in end tidal carbon dioxide during 
6 min walk test.12

It is a known fact that mask usage can cause a physical 
barrier for effective communication.13 Goldin et al., 
found that medical masks act as low pass acoustic filter 
for speech and also attenuate high frequencies by 3–4 dB 
on using the surgical mask and upto12 dB on respirator 
mask use.14 In this study, 26.10% of  the respondents 
experienced ineffective communication. This is causing 
another challenge as the persons might come closer for a 
proper hearing to tackle ineffective communication but may 
violate the physical distancing and chance of  contracting 
the infections from others.

Lazzarino et al., commented that face masks can cause 
fogging, compromise effective communication and 
cause dyspnea.15 In this study, 49.3% opined suffocation, 
46.9% exertional dyspnea, and 37.7% spectacle fogging. 
Exhaled air and ineffective sealing is being attributed to 
the causation of  spectacle fogging. Beder et al., studied 
the variation in oxygen saturation on wearing the mask 
by a surgeon during the procedure and found out that 
there was a reduction in arterial oxygen saturation and an 
increase in pulse rate after 1 h.16 A cross-sectional study 
conducted in Spain among healthcare workers showed 
that 51.6% had de novo headache and it varies with the 
type of  mask. The causes may include mechanical factors, 
inappropriate wearing, stress, duration of  mask-wearing, 
hypoxia, or possible hypercarbia.17 The possible solutions 
include ensuring optimal fitting of  the mask, the optimal 
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duration of  wearing the mask by making the duty hours 
comfortable, and removal of  mask whenever the person is 
alone and in a well-ventilated space. Cost of  the masks was 
another serious concern which had an impact on improper 
re use and disposal behavior.

Limitations of the study
As the study was done in COVID 19 pandemic period, 
personal interviews could not be done .The responses were 
recorded via google forms which might have affected the 
participant responses.

CONCLUSION

Awareness regarding COVID appropriate behavior needs 
to be improved. Optimal mask use is the most important 
strategy and proper knowledge and practice to be ensured 
by education, reemphasize, and administrative control. 
Behavioral changes may need time especially with barriers 
but measures for alleviating those to be found out and 
apply for proper prevention of  the airborne and droplet 
infections by cutting the chain of  transmission. This may 
include the selection of  mask with proper fitting, changes 
in duty hours, etc.
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