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Abstract

Background & Objective: Proper mask wearing reduces the transmissibility and risk of Covid-19 infection still compliance to
mask use is low. This study was conducted to observe the mask usage pattern, perception and barriers to effective mask
usage (EMU). Settings and Design: This cross-sectional study was conducted in collaboration with district police
administration to observe mask usage pattern in various crowded places. Methods and Material: Participants from general
public (n=6995) in 10 preselected areas of city were observed and then interviewed about their perceptions about EMU.
Indirect observation of EMU was also done by screening CCTV footage, followed by another set of observation at same places
after conducting a health education campaign. Data was entered in Microsoft excel and analyzed using SPSS. P value <0.05
was considered significant. Results: EMU was seen in nearly 62% participants. Younger age, native population, education
above matric, persons driving two & four wheelers, had significantly higher compliance. During CCTV observation, EMU was
57.5%, and was highest near public places, roads and intersections while lowest near bus stand and religious places. Some
improvement in compliance was seen after health education at these places. Breathing difficulty, no use of wearing mask and
feeling uncomfortable were the most common reasons given by participants for non-compliance.Conclusions: EMU was
lower in elderly, migrants, less educated, unemployed, daily wage workers, so these groups should be especially sensitized
about preventive measures. There is need for extensive public education to bring out behavioral change regarding proper
mask wearing to control this pandemic and prevent further waves.
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Introduction

COVID-19 pandemicis not showing signs of abating in near
future. USA, India and Brazil are topping the list in total
number of infected cases till now. Worldwide,
approximately 170 million people have been infected with
COVID-19 virus and more than 3.5 million deaths have
been reported till 30" May 2021 and the number is still
rising.(1) In India, there were approx. 27.9 million infected
cases and 329,014 deaths from Covid-19 as reported on
30% May, 2021.(2) The world has again entered into
resurgence of pandemic in many countries.(3) The cause
of second, third wave can’t be ascertained precisely but
epidemiologists are attributing it to decreasing
compliance to prevention strategies such as mask usage
and social distancing after the first wave of COVID
pandemic started receding. Some studies attribute it to
more infectious mutant strains of virus.(4,5)

Earlier in year 2020, number of new infected cases per day
peaked in mid-September to approximately 97,859 in
India, followed afterwards by a declining trend with
lowest number of new infections being 8587 per day on
1%t Feb,2021 which is the lowest till now. New cases
started increasing exponentially in March and April with
the highest spike of 414,433 on 6™ May and this peak is
higher than the previous one in mid-September.(6)
Maharashtra, Karnataka, Kerala, and Punjab were some of
the most affected states in terms of total number of new
cases and fatalities across the country.(7)In Punjab,
Ludhiana is one of the most affected district and is re-
emerging as the COVID capital of Punjab.(8,9)

Ludhiana district administration had made mask wearing
mandatory for everyone in public places, but the
compliance to proper mask wearing was low. So, this
community-based study was planned to observe the
existing mask usage pattern as well as the perception of
general public about mask usage so that suggestions can
be provided to increase the compliance to effective mask
usage.

Aims & Objectives

1. To know the prevalence, pattern and perceptions
about effective mask usage in study population

2. To elicit the barriers to effective mask usage in the
participants

Material & Methods

Study design: This analytical cross-sectional study was
conducted in Ludhiana city after approval from
Institutional Ethics Committee and was carried out in
shared participation and inter-sectoral coordination with
Ludhiana Police who helped with logistics as well as with
providing volunteers for data collection. Study
Participants: Participants included adults more than 18
years of age. Approximately every fifth person coming
across the volunteers at the designated places, was
observed for wearing the mask and thereafter
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interviewed using the predesigned semi-structured
proforma. Care was taken to avoid repetition of study
participants by enrolling persons moving in one direction
only.

Sample size: The prevalence of mask usage is variable in
different parts of country. Ludhiana city has a population
of approximately 20,00,000 therefore at 95% level of
confidence and to have the estimate within a confidence
interval of 1.5, the sample size came out to be 4,259. So
we planned to interview 5000 persons from general
population of Ludhiana city. The sample size was divided
equally among 10 chosen sites and finally the study
investigators were able to observe and interview 6995
participants. The sites were chosen in consultation with
Police officials and included crowded public places,
religious institutions, markets, bus stand, railway station
etc. This physical on-site observation was also
supplemented by observing the effective mask use
pattern at the 10 selected crowded sites through CCTV.
This was accomplished by observing the Closed-Circuit TV
(CCTV) feeds of safe city control room of Punjab Police by
the investigators.

Definition of Effective mask usage: A face mask properly
covering mouth and nose was considered as effective
mask usage.

Proforma: Proforma contained questionnaire about
demographic information including age, gender,
education, occupation, and ethnicity as well as questions
about practice, perceptions and beliefs about correct
mask usage. People with improper mask usage not
covering nose and mouth were considered as ineffective
mask usage. The proforma was translated in Hindi and
Punjabi also for ease of understanding, and the filling was
done by the interviewer after observing the participant for
mask usage. The comprehensibility and reproducibility of
the questionnaire was checked through a pilot study
among 30 people from general public who were later not
included in study participants.

Data collection

Direct observation: Volunteers were trained about scope
of study, observation criteria as well as administration and
filling of questionnaire by the investigators. The
participants from general public were interviewed in the
pre-selected areas on working days of a week for 3-4
hours in day time, by the trained volunteers on the basis
of preformed semi-structured Proforma in their own
vernacular language after taking informed consent. At
each spot 4 volunteers were posted who were entrusted
the task of observation, filling of proforma and health
education. Participation in the study was totally voluntary
and data collected was kept anonymous. After observing
the participants for effective mask usage (EMU), data
regarding demographic information, practices,
perceptions and beliefs about mask usage were collected.
Suggestions were also sought from participants for
improving the compliance of proper mask usage. After
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direct observation and interviewing and filling the
proforma, volunteers gave incentive to the good mask
user in form of biscuits and fruits. Education about proper
mask usage was also provided by the volunteers and
investigators on the site.

Indirect observation: Indirect observation of EMU was
done through CCTV feeds of safe city control room of
Ludhiana Police for 2 hours a day by the trained
volunteers, so as to observe the general public behavior
regarding mask usage at the selected places. The initial
observations were followed by intensive health education
campaign at crowded places in Ludhiana city regarding
proper mask usage, through pamphlets distribution,
recorded loudspeaker messages and public health talks.
Free face masks were also distributed to general public at
the initiative of our institution and district administration.
Indirect CCTV observations were again done in the same
selected areas by the same volunteers to see any behavior
change in general public regarding compliance of EMU
after the health education campaign.

Statistical Analysis: Data collected was entered in
Microsoft excel® worksheet by data entry operators and
analyzed using Statistical Package for the Social Sciences
(IBM SPSS Statistics for Windows, Version 20.0. Armonk,
NY: IBM Corp.). Chi-square test was used to conduct
univariate analysis to see association among the
qualitative variables and EMU. A p-value of <0.05 was
considered as statistically significant. Binary logistic
regression was done to calculate adjusted odds ratio for
any significant variables of EMU.

Results

A total of 6,995 participants were observed and
interviewed for EMU in various areas of Ludhiana city. As
is clear from the (Figure 1), though 5,418 participants
(77.5%) were observed to be wearing mask but EMU was
seen in only 4,332 (61.9%) participants.

Observations were done near religious places, residential
areas, crowded roads & intersections, near bus stand,
railway station, hospitals and public places including
markets, gardens, administrative offices, malls etc. and
number of participants observed by the volunteers were
ranging from 254 at railway station to 2,211 at roads and
intersections as shown in (Table 1).

Maximum EMU was seen near roads and intersections
(66.7%), and minimum near hospitals (52.8%). Maximum
violation was seen near hospitals, railway station and bus-
stand.

On comparing the demographic variables, mask usage in
participants had no statistically significant difference on
the basis of gender and place of residence, whereas EMU
had significant association with age, ethnicity, education,
and occupation. The participants in the age group 18-40
yrs. had significantly higher EMU than older age groups.
Participants who had no formal education (46.9%) or were
below matric (58.9%) had lesser EMU in this survey than
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those who were educated above matric (67.6%). Native
residents of this place showed higher EMU (62.8%) than
migrants (58.8%) as shown in (Table 2).

Distribution of effective mask usage with respect to
occupation is shown in (Figure 2). Drivers (69.8%), service
professionals (68.3%) and students (68.3%) had higher
compliance to EMU whereas unemployed (49.8%), daily
wagers (59.8%), housewives (57.8%) had lower
compliance to EMU and the difference was statistically
significant.

The activity that the participants were doing at the time of
observation was also noted and it was seen that the
compliance of EMU was significantly higher in those
driving two wheelers (76.8%) and four wheelers (74.3%)
than those who were cycling (65.9%), walking (56.1%),
travelling in a vehicle as a rider (65.7%) or talking/walking
in a group (50.3%) as shown in (Table 3).

Binary logistic regression analysis was conducted to
calculate the adjusted odds ratio to see any significant
predictors of EMU in the study population. It was
observed that younger age (<40 yrs), education (above
matric) and occupation (driver, service & student) had
significant positive association with EMU while walking/
talking in a group as activity at the time of observation had
a significant negative association with EMU (Table 4).
Participants not wearing mask or not wearing mask
properly, were asked the reason for not doing so and
2,333 participants responded back and their responses
were tabulated (Table 5). Most common cited reasons for
non-compliance were breathing difficulty (32.7%), feeling
uncomfortable (25.3%), no use of wearing mask (10.7%)
or not aware about importance of mask use (10.6%). Cost
of mask was also cited as reason for not wearing mask by
209 participants.

Approximately 70% of participants believed that mask use
can prevent Covid-19 infection, whereas 16.3% were not
sure and 14% responded in negative (Figure 3).
Responses of participants were also sought for the most
effective preventive steps for preventing Covid-19 spread
(Figure 4) and multiple responses were allowed. Proper
mask usage (75.4%), hand washing (73.4%) and social
distancing (59.6%) were perceived as the most effective
preventive methods by the participants.

As with the pandemic, infodemic is also spreading,
participants were asked about their source of information
about Covid-19. TV and newspapers (70.5%), social media
(54.3%), friends and relatives (49.2%) were the most
common sources of information among the participants
as shown in (Figure 5).

Other sources of information were public announcement
and district administration, police personnel, health
workers etc.

Indirect observation before and after intervention: As an
additional measure to check the compliance to EMU,
general public was also observed through CCTV footage of
safe city control room of Punjab police at pre-selected
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crowded places and observations were merged into six
categories for simplification as shown in (Table 6).
Overall EMU was 57.5%, and was highest near public
places (65%), roads and intersections (64.9%) and was
lowest near bus stand (47.5%) and religious places
(49.4%). Health education regarding effective mask usage
was provided in these preselected areas by our team in
collaboration with district administration, indirect
observations were again made (through CCTV) which
showed a little improvement among public at religious
places (49.4% vs. 52.8%), near bus stand (47.5% vs. 49.3%)
and railway station (60.8% vs. 62.8%), whereas it was
lower at market places (51.3% vs. 46.6%) and public places
(65% vs. 63.9%) than earlier observation as shown in
(Table 6).

Discussion

Novel Corona virus or SARS-CoV-2 infection was first
identified in Wuhan, China and it was declared Global
Health emergency on 30%™ January,2020, and Global
pandemic on 11 March,2020 by WHO. It spreads by
droplets and aerosols which remain viable in the air for
several hours and it has been observed that such aerosols
can be blocked by proper mask usage in experimental
settings.(10) The infectivity period of infected individuals
starts from approximately 2-3 days before they become
symptomatic.(11) It has been estimated that about 50% of
infections can be transmitted from these pre-
symptomatic individuals unknown to the infected person
and new contact.(12) That is why mask usage along with
handwashing, physical distancing are important for
everyone to prevent getting infection from pre-
symptomatic as well as symptomatic infected
persons.(13) In an experimental modelling setup, it was
shown that mask usage by 80-90% of population is one of
the most effective interventions and can result in less
stringent lockdown requirements.(14) Leading health
regulatory bodies such as World Health Organization
(WHO) and Centre for Disease Control (CDC) have
repeatedly emphasized the importance of mask usage,
social distancing, and hand hygiene among other
measures for prevention of spread of COVID-19.(15)
Countries have implemented various measures such as
audiovisual or text messages, posters to encourage people
to wear masks whereas some countries have also been
imposing fines for not wearing masks in public.(16)
Though it is difficult to pinpoint the cause of resurgence of
cases, yet festive season, opening up of public places,
onset of winter and laxity on part of people about
adherence to preventive measures, possibly due to
pandemic fatigue, are cited as the probable cause of
spread of infection by experts.(17)

It is very important to study public behavior and mask
usage pattern of general public to look into their practice,
perceptions and barriers to effective mask usage so that
necessary policy changes and interventions can be made
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at public health level. In our study EMU was seen in nearly
62% participants, which is well below the target. It was
also observed that among those wearing mask, in 20%
participants mask usage was improper i.e. not covering
nose and mouth. This reflects that not only general public
need to be educated about mask usage but also about its
effective use. Maximum EMU was seen near roads and
intersections and in those driving two wheelers and four
wheelers. This may be due to the fact that there is
constant vigilance on the roads and intersections by the
police personnel and sometimes fines are also levied on
the public. Younger Age, education above matric and
native population had significantly higher adherence to
effective mask usage. Probably elderly participants, lower
education level, daily wage workers, unemployed and
migrant population have had less exposure to health
education, so these could form our target groups for
further dissemination of knowledge. Similar observation
was made in a study in which younger population had
higher knowledge scores as compared to those between
50 to 60 years and those between 60-70 years.(18) In
another study it was found that wearing of face masks is
associated with gender, age group, region and
occupation.(19) Lesser knowledge among elderly
population should be targeted in health education about
Covid-19 as the elderly people with co-morbidities are
more likely to suffer from moderate to severe form of
disease.(20) Most (70%) of participants in present study
had a positive attitude and believed that mask usage could
prevent Covid-19 spread, yet the compliance of mask
usage among participants was low revealing a knowledge-
practice gap. In another study, though most of the
participants were aware about proper mask wearing
(78%) and avoiding touching the mask (42.3%) as
important measures for prevention, still only one-fifth
(20%) used facemask in public.(18)

In our study, commonly cited reasons by the participants
for not wearing mask properly or no mask at all, were
breathing difficulty, mask being uncomfortable among
other reasons. Public needs to be assured that mask usage
may cause little discomfort for a short time but its benefits
are manifold. Though many researchers disagree on the
amount of transmissibility reduction with mask use, yet
everyone agrees that modest benefits collectively can be
highly beneficial due to the exponential character of the
transmission process.(21) TV and newspapers, social
media, friends and relatives were cited as the most
common sources of information regarding prevention of
COVID-19 which could be due to increased viewing of
television, internet, social media during and after
lockdown by general public.(22)

Indirect observation of mask use through screening CCTV
footage from selected locations in the city showed that
overall EMU was 57.5%, with highest being near public
places, roads and intersections and lowest near bus stand
and religious places. An intensive public health education
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campaign was run by investigators, faculty & interns from
our institute and volunteers from Punjab police through
audiovisual messages, poster distribution, public
meetings etc. along with distribution of mask and
educating people about proper mask usage. Post
intervention compliance was variable being higher at
religious places, near bus stand and railway station,
whereas it was lower at marketplaces and public places.
Marketplaces saw a decline in compliance (51.3% to
46.6%) possibly because of the festival season and people
shedding all inhibitions regarding Covid-19. Also, a fatigue
could have set in the public regarding adherence to Covid
prevention guidelines because of prolonged pandemic.
We can observe from above findings that overall
compliance in general public is low and much is needed to
be done and there is no place for complacency. Though
vaccination drive kicked in country in January, experts
opine that even after vaccination, preventive steps
including mask wearing remains of paramount
importance in control of this disease as vaccinated
persons could have mild illness, or could be carriers also.
Mask wearing especially becomes important in the wake
of emergence of new highly infectious strains of Corona
virus one of which is called B.1.1.7 variant (Alpha virus)
which has 17 mutations and it had been reported that out
of the samples sent by the Punjab government for
genome sequencing, 81% have tested positive for this
variant.(23) Other of SARS-CoV-2 variants are
B.1.351(Beta), P.1 (Gamma) and B.1.617.2 (Delta) which
have high virulence. This is a cause of worry and only
effective strategy is to observe COVID appropriate
behavior including mask wearing, social distancing and
hand hygiene.(24)

Conclusion

Compliance to mask usage was lower in some specific
groups such as elderly, migrants, unemployed, daily wage
worker etc. so they should be specifically targeted for
health education. It was also observed that EMU was
lower at religious places and market places, so religious
and local leaders should be involved in effective
dissemination of the health education messages. Behavior
change is difficult but well-planned interventions can help
us in bringing change in public behavior. Findings of the
study were shared with the district administration and
public education drive was intensified.

Limitation of the study

This survey could observe the compliance to EMU of a
participant at the time of observation only and does not
completely tell about his/her mask usage behavior at
other times. Another limitation is that while doing indirect
observation using CCTV, same population could not be
observed in the pre and post intervention observations.
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Tables

TABLE 1MASK USE PATTERN WITH RESPECT TO PLACE OF OBSERVATION BY DIRECT OBSERVATION
Place of Observation Total Mask Use Effective Mask Use

NO (%) YES (%) NO (%) YES (%)

Religious Places 553 131 (23.6) 422 (76.4) 240 (43.4) 313 (56.6)

Residential Areas 1028 243 (23.7) 785 (76.3) 398 (38.7) 630 (61.3)

Roads & Intersections 2211 432 (19.5) 1779 (80.5) 737 (33.3) 1474 (66.7)

Bus Stand 322 82 (25.5) 240 (74.5) 147 (45.6) 175 (54.3)

Railway Station 254 63 (24.8) 191 (75.2) 115 (45.3) 139 (54.7)

Public places 1879 431(22.9) 1448(77.1) 673(35.8) 1206(64.2)

Hospitals 748 195 (26.1) 553 (73.9) 353 (47.2) 395 (52.8)

TOTAL 6995 1577 (22.5) 5418 (77.5) 2663 (38.1) 4332 (61.9)

TABLE 2 EFFECTIVE MASK USE AS PER DEMOGRAPHIC VARIABLES

Variable (n) Effective Mask Use Chi square OR (95% Cl)

Yes (%) No (%) 0.539 1.050 (0.921-1.197) 0.485 (NS)
Sex Male (5847) 3610 (61.7) 2237 (38.3)
Female (1148) 722 (62.9) 426 (37.1)

Age (Yrs) 18-40 (4706) 3006 (63.9) 1700 (36.1) 23.102 NA <0.001 (HS)
41-60 (1974) 1143 (57.9) 831 (42.1)
>61 (315) 183 (58.1) 132 (41.9)

Education llliterate (971) 455 (46.9) 516 (53.1) 154.55 NA <0.001 (HS)
Below Matric (2246) 1322 (58.9) 924 (41.1)
Above Matric (3778) 2555 (67.6) 1223 (32.4)

Ethnicity ~ Native (5524) 3467 (62.8) 2057 (37.2) 7.72 0.847(0.753-0.952)  0.006 (HS)
Migrant (1471) 865 (58.8) 606 (41.2)

Residence  Urban (5278) 3301 (62.5) 1977 (37.5) 3.423 0.90 (0.805-1.006) 0.067 (NS)

Rural (1717) 1031 (60) 686 (40)

TABLE 3 EFFECTIVE MASK USE WITH RESPECT TO ACTIVITY AT THE TIME OF OBSERVATION
Activity (n) Effective Mask Use Chi square

P value

Yes (%) No (%)

Driving two wheeler (1408) 1082 (76.8) 326 (23.2) 342.33 <0.001 (HS)
Driving four wheeler (746) 554 (74.3) 192 (25.7)
Cycling (838) 552 (65.9) 286 (34.1)
Travelling in a vehicle (315) 207 (65.7) 108 (34.3)
Walking (1607) 901 (56.1) 706 (43.9)
Talking or walking in a group (1170) 588 (50.3) 582 (49.7)
Sitting quietly/ Any other (911) 448 (49.2) 463 (50.8)
Total (6995) 4332 (61.9) 2663 (38.1)
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TABLE 4 LOGISTIC REGRESSION ANALYSIS WITH EFFECTIVE MASK USE AS DEPENDENT VARIABLE

Risk factor p value Adjusted Odds ratio 95% Confidence interval \
Age (yrs) 18-40 © 0.004 (HS)
41-60 0.972 0.996 0.779 1.272
>60 0.134 0.824 0.639 1.062
Sex Male ® 0.115 (NS) 0.876 0.744 1.033
Education Illiterate ® <0.001 (HS)
Below Matric <0.001 0.499 0.423 0.588
Above Matric <0.001 0.720 0.637 0.814
Occupation Service ® <0.001 (HS)
Daily wager <0.001 1.735 1.335 2.254
Driver 0.325 1.144 0.875 1.495
Farmer <0.001 1.910 1.386 2.631
Business 0.271 1.217 0.858 1.726
Student 0.132 1.239 0.937 1.639
Housewife 0.010 1.542 1.111 2.140
Unemployed 0.121 1.310 0.932 1.842
Residence Urban ® 0.596 (NS) 0.967 0.856 1.094
Activity Driving two wheeler ® <0.001 (HS)
Driving four wheeler <0.001 3.249 2.705 3.904
Cycling <0.001 2.795 2.251 3.472
Travelling in a vehicle <0.001 2.272 1.860 2.775
Walking <0.001 1.997 1.522 2.620
Talking or walking in a group 0.001 1.328 1.123 1.570
Sitting quietly/ Any other 0.871 1.015 0.850 1.211

TABLE 5 REASONS FOR NOT WEARING MASK (N=2663)

Reason Number Percentage \
Cost of mask 209 7.8
Uncomfortable 673 25.3
Causes breathing difficulty 870 32.7
No use of wearing mask 285 10.7
Not aware about its use 282 10.6
Any Other 14 0.5
No response 330 12.4

TABLE 6 MASK USE PATTERN BY CCTV OBSERVATION
Place of Observation Total Pre- intervention Effective Mask
Observations Use

Post- intervention
Effective Mask Use

Total
Observations

No (%) Yes (%) No (%) Yes (%)
Religious places 703 356 (50.6) 347(49.4) 543 256(47.1) 287 (52.8)
Roads and 1144
intersections 401(35.1) 743(64.9) 1421 497(35.0)  924(65.0)
Market places 1215 592 (48.7) 623 (51.3) 1276 681(53.4)  595(46.6)
Near Bus stand 217 114 (52.5) 103 (47.5) 698 354(50.7) 344 (49.3)
Near Railway station 189 74 (39.2) 115 (60.8) 285 106(37.2) 179 (62.8)
Other public places 838 293(35.0) 545(65.0) 842 304(36.1)  538(63.9)

Total 4306 1830 (42.5) 2476 (57.5) 5065 2198(43.4) 2867(56.6)
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Figures

FIGURE 1: DISTRIBUTION OF PARTICIPANTS WITH RESPECT TO A-MASK USAGE, B-EFFECTIVE MASK USAGE
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