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ABSTRACT

In December 2019, an outbreak of a novel coronavirus disease (COVID-19,
previously known as 2019-nCoV) was determined to be transmitted via respiratory droplets.
Thus, health agencies have recommended the use of facemasks as a protective measure. The
current study investigated the prevalence and factors contributing to incorrect facemask use
among individuals visiting high risk public locations. A cross-sectional observational study
of facemask use among individuals visiting high risk public facilities was conducted during
a local COVID-19 outbreak from end of April to middle of May 2020 in Sitiawan, Perak,
Malaysia. Enrolment in the study included any individuals entering the selected study
facilities via a dedicated entry point. Suitable study locations were identified as a local wet
market selling freshly slaughtered animals and a district specialist hospital. Trained data
collectors were stationed at the entry points to observe individuals entering the selected
facilities for the type, category, and correct facemask use. Individuals were categorized into
two groups, correct and incorrect facemask users, based on visual observation of facemask
use. The Pearson chi-square test was used for differences in investigated variables. Both
binary and multiple logistic regression models were used in this study. The study protocol
was approved by the institutional review board. The main outcome measure was facemask
use (either correct or incorrect).A total of 3322 individuals with a high prevalence of
facemask use (98.2%) consisting of a large proportion of medical-grade face masks (75.5%)
were included in this study. Male individuals, Malay ethnic people, high-risk age groups,
and those wearing a medical grade facemask were more likely to present incorrect facemask
use. A high prevalence of facemask use among individuals visiting public facilities was
observed. However, incorrect facemask use raises the need for of targeted public health
strategy to mitigate the impact of COVID-19 epidemic.
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INTRODUCTION

In December 2019, an initial cluster
of pneumonia of an unknown aetiology was
reported in Wuhan, China'. The pathogen
responsible for the outbreak was later
identified as a novel beta-coronavirus,
named COVID-19 (previously known as
2019-nCoV or SARS-CoV-2). By March
2020, following a 1.5% to 3.6% fatality rate
as reported by the China Centres for
Disease Control and Prevention?, the World
Health Organization (WHO) declared the
infection a pandemic, indicating a
significant public health emergency of
international concern®.

In general, establishment of the
COVID-19 epidemic is believed to be
sustained by human-to-human transmission
mainly through respiratory droplets due to
coughing and sneezing similar to other
respiratory infections, including flu and
rhinovirus*. Although the consensus of
asymptomatic individuals transmitting the
virus before symptom development seems
to be inconclusive, risk of transmission
cannot be fully excluded>. The
epidemiological transmission of the disease
suggests that a public health strategy, such
as advocating use of personal protective
equipment (PPE), such as a facemask and
isolating and limiting accessibility to high
density public locations, should be
implemented to contain the spread of the
epidemic®’.

During the early stage of the
outbreak, graphic pictures of civilian,
authorities, and health care personnel
wearing extensive PPE were widely
covered by media highlighting the
importance of hygiene barriers in
preventing infection spread®. Once the local
epidemic began, a substantial increase in
the use of PPE both in community and
healthcare settings were reported” 0. A

research group led by Feng et al. compiled
the conflicting recommendation by
different agencies. For example, Western
countries such as the health authorities of
the United States, United Kingdom, and
Germany have advised against buying
masks for use by healthy people, while
Asian countries such as China, South
Korea, and Japan have adopted a risk-based
approach by distributing facemasks to the
general public!!. While there was
consistency in the recommendation that
symptomatic individuals and health care
workers should use facemasks,
discrepancies in facemask wuse were
observed in the general population.

Factors in accepting the
recommendations on facemask use have
been widely discussed in relation to
accessibility, utilization and blocking
human-to-human  transmission''.  The
researchers concluded that facemask use
might reinforce people’s sense of personal
control and alleviate perception on self-
vulnerability. However, researchers also
have highlighted concerns that mask
wearing could provide a false sense of
security. This, in turn, could lead to neglect
of other means of risk reduction such as
social distancing and hand washing

Ideally, basic PPE, such as
facemasks, should be available en masse,
especially for vulnerable populations and
people with underlying health conditions.
However, in this unprecedented worldwide
pandemic, the sociodemographic use of
facemasks among the general population is
relatively unknown'?. Investigating the
prevalence of facemask wuse among
individuals visiting public facilities could
be an indicator of social adaptability in
response to local disease outbreak. The
findings of this research could be used to
improve strategic management both of
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public health and of the COVID-19
pandemic in a community setting.

Aim of The Study

This study aimed to investigate the
prevalence, types, and correctness of the
facemask use by individuals visiting high
risk public locations during the COVID-19
pandemic.

Ethics Approval

The ethical approval to conduct the
study was obtained from the Medical
Ethical Review Committee (MERC KKM.
NIHSEC. P20-902[6] and MERC KKM.
NIHSEC. P20-1002[6]) Ministry of Health,
Malaysia.

METHODS

Study setting

This cross-sectional observational
study was conducted among individuals
visiting a wet market and district specialist
hospital in Sitiawan, Perak, Malaysia.
During the COVID-19 pandemic, both of
these facilities have closed all peripheral
entrances, and visitors was screened for
respiratory symptoms and body
temperature was measured before allowed
to enter the facility via dedicated entry
points. The required data were recorded
based on observations by trained data
collectors who were stationed at a strategic
entry point. The data collection was done
from March 30" to April 12%, 2020 during
the facilities’ normal operating hours (8
AM to 5PM for hospital and 6 AM to 12
PM for market).

Inclusion and Exclusion

Inclusion criteria for this study
consisted of any individuals entering the

facilities from entry points without
respiratory symptoms. Exclusion criteria
for this study consisted of individuals < 2
years old, facility staff, and individuals who
were suspected of entering multiple times.

Data Variables

Individual data were collected by
visually observing the type of the facemask
and evaluating the correctness of facemask
use among visitors entering the study
facilities. Demographic data, such as
patient’s gender, age group, and ethnicity
and facemask data, such as category and
correctness of facemask use, were recorded.
Patient ethnicity was categorised into
Malay or Non-Malay to reflect population
distribution. The visitor’s age group was
recorded as either children, adult, or
elderly, which was done based on an
individual’s facial and physical feature!'s.
The age group was further divided into low-
risk (children and adult) or high-risk age
(elderly) groups'*. Facemask use was
classified as either “Yes” when the any type
of facemask was used or as “No” when the
facemask was absent. The category of
facemask choice was described as: (1)
surgical facemask (2-, 3-ply, or any medical
grade mask); (2) respirators (N95, FFP2/3,
or the equivalent respirators); (3) cloth
mask, or (4) paper mask. The facemask was
further categorized as medical (surgical
facemask and respirator) or non-medical
grade (cloth and paper masks). The correct
use of facemask was visually assessed for
position of coloured side and usage in
which the correct criteria was defined as the
facemask with coloured side out and top of
the mask tightly covering the nose while the
bottom of the mask covered the mouth and
chin. Incorrect practice was defined as
facemask with coloured side in, exposure of
nose and/or mouth, or without providing
adequate fitting around the nose and mouth.

Statistical analysis
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All demographic and categorical
variables were presented as number (n) and
percentage (%).Pearson’s chi-squared test
was used to determine the statistically
significant differences in correct use of
facemask among the demographic
characteristics. A simple logistic regression
was used to screen independent variables.
Variables with p value <0.25 were included
in the multivariate analysis. A binary
logistic regression analysis was applied to
determine the contributing factors to
incorrect facemask use. The Hosmer—
Lemeshow test and classification table were
used to evaluate goodness-of-fit of the
model. The final model was presented with
95% confidence interval (CI) and its
corresponding p-value. For all tests, a two-
tailed p-value < 0.05 was considered as
statistically ~significant. All statistical
analyses were performed using SPSS for
Windows version 22.0 (SPSS Inc.,
Chicago, Illinois, USA).

RESULTS

A total of 3322 individuals were
included in this study. Baseline
demographic and facemask use are shown
in Table 1. Higher proportions of males
compared to females (58.5% vs 41.2%) and
of Malays compared to non-Malays (62.2%
vs 374%) were visiting the high-risk
locations. A substantially higher proportion
of low-risk age group consisting of children
and adults were observed compared to
high-risk population of elderly individuals
(80.9% versus 19.1%). Among the 71
children, 66 (93.0%) of them were visiting
hospital while the remaining 5 (7.0%)
children were observed in the wet market
(data not shown in the table). As for
facemask usage, a high prevalence of
facemask usage (98.2%) was observed and
consisted of a of large fraction of medical-
grade face masks (75.5%).

Table 1 Demographic characteristic , facemask type and usage among individuals visiting
high risk public facilities during visit local COVID 19 outbreak (n=3322)

Description n (%)
Gender
Male 1954 (58.8)
Female 1368 (41.2)
Ethnic
Malay
Malay 2080 (62.6)
Non-Malay
Chinese 467 (14.1)
Indian 737 (22.2)
Unidentifiable 38 (1.1)
Age Group
Low-risk Age group
Children 71 (2.1)
Adult 2617 (78.8)
High-risk Age group
Elderly 634 (19.1)
Facemask Use
Yes 3261 (98.2)
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Description n (%)

No 61 (1.8)
Category of Facemask

Did not wear face mask 61(1.8)
Medical Grade

Surgical facemask 2444 (73.6)

Respirator 64 (1.9)
Non-Medical Grade

Cloth mask 543 (16.3)

Paper mask 210 (6.3)

Differences in correct facemask use by demographic variables are summarized in Table
2. Among the 3261 individuals using a facemask, 3009 individuals (92.3%) presented correct
facemask use while the remaining 252 individuals (7.7%) showed incorrect facemask use.
Statistically significant differences in distribution between correctness of facemask use and
demographic variable of gender (p = 0.004), ethnicity (p = 0.006) and age group (p < 0.001)
were observed. Within 252 individuals with incorrect facemask use, 182 of them were wearing
the wrong side out (all from the medical grade facemask group), 65 wore the mask loosely
exposing either the nose, mouth, or both, four individuals wore makeshift facemasks using a
bandana and handkerchief while one used an eye cover as a facemask

Table 2 Demographic characteristic between correctness of facemask use (n=3261)

Description Correct Incorrect p-value
n (%) n (%) (<0.05)

Gender 004

Male 1748(91.1) 170(8.9)

Female 1261(93.9) 82(6.1)

Ethnic 006

Malay 1852(91.3) 177(8.7)

Non-Malay 1157(93.9) 75(6.1)

Age group <.001

Low-risk 2472(93.7) 166(6.3)

High-Risk 537(86.2) 86(13.8)

Category of face mask 058

Medical Grade 2302(91.8) 206(8.2)

Non-Medical Grade 707(93.9) 46(6.1)

Table 3 presents the multivariate binary logistic regression model for incorrect
facemask use. After adjusting for other variables, all four investigated variables had a
significant relationship with incorrect facemask use. Male individuals were 1.51 times
(adjusted odds ratio: AOR=1.51; 95% CI: 1.14-2.00; p = 0.004), those of Malay ethnicity were
1.90 times (AOR=1.90; 95% CI: 1.42-2.55; p = 0.004) while the high-risk age group were 1.92
times (AOR=1.92; 95% CI: 1.43-2.58; p < 0.001) and individuals using medical grade
facemasks were 1.46 times (AOR=1.46; 95% CI: 1.04-2.05; p = 0.027) more likely to have
incorrect facemask use.
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Table 3 The adjusted factor of incorrect facemask use by Multiple logistic regression (n=3261)

Description Adj. odds ratio Wald Statistic  p-value
(95% CI) (<0.05)

Gender

Female Reference

Male 1.51 (1.14,2.00) 8.28 004

Ethnic

Non-Malay Reference

Malay 1.90 (1.42,2.55) 18.54 <.001

Age group

Low-risk Reference

High-risk 1.92 (1.43,2.58) 18.55 <.001

Category of face mask

Non-Medical Grade Reference

Medical Grade 1.46 (1.04,2.05) 4.86 027

Adj. odds ratio: Adjusted odds ratio, CI: Confidence interval . Hosmer and Lemeshow
goodness-of-fit test was y2(8) = 2.815, p =.945 while Cox & Snell R?> =.031 and Classification
table (overall classification percentage 92.3%) indicating goodness of fit of the model.

DISCUSSION

The COVID-19 pandemic is an
unprecedented medical event in the modern
times. However, COVID-19 is not the first
incidence of a zoonotic pathogenic
outbreak we have experienced as there have
been several other coronavirus-related
outbreaks within the past two decades.

To date, most efforts have focused
on clinical management, defining the
spectrum of disease, and tracking morbidity
and mortality of SARS-CoV-2 infection'>
16 As no effective treatment is available,
health care authorities have had to rely on
public health management to mitigate local
human-to-human transmission. Generally,
Asian  health care authorities have
recommended using facemasks and
practising social distancing to reduce cross-
transmission'’. This recommendation has
led to a surge in the demand for medical
facemasks. Notably, China as the epicentre
of the outbreak, estimated that the daily

demand of facemask surged to > 50 million
whereas the daily production has now
dropped from 20 to 15 million . This
decrease in production has resulted in a
shortage of medical facemasks, which
appears to be a worldwide phenomenon 8.

Although Malaysia has reported a
shortage of facemasks during the initial
outbreak, the high prevalence of individuals
(98.2%) wearing facemask with the
majority of them were using medical grade
facemask (75.5%) indicate accessibility of
facemasks in the local community. The
widespread use and availability of these
facemasks could be due to a few initiatives
taken by the Malaysian government,
namely, importation of 10 million
facemasks from China during the acute
shortage  phase, an increase in
manufacturing and establishment of a new
manufacturing facility to increase in
production capacity of local manufacturer,
and handing out 24.6 million facemasks to
Malaysian households®.
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The significantly higher incorrect
facemask use among high-risk age group
(OR=1.92; 95% CI: 1.43-2.58; p < 0.001)
and among those wearing medical grade
facemasks (OR=1.46;95% CI: 1.04-2.05; p
= 0.027) is worrying as incorrect facemask
use may not form a tight seal against the
face skin which is required to provide
effective prevention. Current evidence
suggest COVID-19 infection could happen
through the mucous membranes of the
eyes? raises the question of the necessity of
medical grade facemask use in the
community setting 2! 22. Nonetheless, two
community-based  retrospective  case-
control studies in Hong Kong and China
during the previous 2003 SARS-CoV-1
outbreak reported that use of medical grade
facemasks (surgical masks in both studies)
was associated with at least 60% lower odds
of contracting SARS?:2*. While waiting for
effective  antiviral treatment against
COVID-19, increasing evidence supports
the use of facemask as a low-cost addition
combined with social distancing and hand
hygiene during the COVID-19 pandemic®.

The high saturation of facemask
usage should be welcomed as the rationale
behind wearing facemasks has been widely
discussed in relation to preventing human-
to-human transmission?. Although the
consensus that asymptomatic individuals
transmit the virus before symptoms develop
seems to be inconclusive, a risk of
transmission cannot be fully excluded
favouring the use of facemask as safety
precaution”’. While there is consistency in
the recommendation that symptomatic
individuals and healthcare workers should
use facemasks, discrepancies in
recommendations for facemask use by the
general population use varies greatly
between countries. Feng et al. and
colleagues compiled contradictory views
by difference agencies; generally, the
western countries, such as the United
States, United Kingdom and Germany have
advised against the use of facemasks by the

healthy general population, while Asian
countries such as China, South Korea, and
Japan have adopted a risk-based approach
by distributing facemasks to the general
public!'. South Korea was one of the
hardest-hit countries during the initial
outbreak but has managed to successfully
contain their COVID-19 outbreaks without
lockdown via the use of extensive testing,
rigorous contact tracing, and strict isolation
in addition to the requirement for universal
use of facemasks in public locations 2.
Similarly, Hong Kong with the world’s
highest prevalence of public facemasks
reported a shorter influenza season
(5 versus 12-18 weeks) during the first
wave of the COVID-19 epidemic!’. The
different approaches to facemask use by
Asian countries could be the result of
adaptive response after the experience with
previous exposure to regional SARS
epidemic where facemask use has been the
public norm even after the epidemic
subsided?®.

Despite the high prevalence of
facemask use among this study population,
significantly high number of males, those of
Malay ethnicity, and high-risk age groups
had incorrect facemask placement.
Incorrect facemask use among this group
raises concerns as males were shown to be
1.51 times more likely to die from COVID-
19%°. Although the current rate of mortality
due to COVID-19 among Malay ethnicity is
unknown, comorbidity among Malay
ethnicity predisposed them to increased
hazards of death; thus, mortality risks for
both of these groups have been well
established’!-*.

Evidence that facemasks can protect
against infections in the general population
has been widely debated? ?> 25, From a
result of three randomised clinical trials
meta-analysis, wearing facemasks has
reduced the odds of developing respiratory
symptoms by around 0,6% (OR 0.94, 95%
CI 0.75-1.19)**. Two community-based
retrospective case-control studies in Hong
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Kong and China during the previous 2003
SARS-CoV-1 outbreak reported that use of
medical grade facemasks (surgical masks in
both studies) was associated with at least
60% lower odds of contracting SARS?: 24,
The contradicting views of facemask usage
are due to the lack of conclusive research
findings, which need to be established
during a pandemic when facemask
compliance is high enough for its
effectiveness to be assured. However, a
mathematical  simulation model by
Eikenberry et al. suggests the use of
facemasks by the general public could
potentially restrain community
transmission and reduce mortality rate due
to Covid-19 pandemic by 24% to 65%%.
Using hindsight, the effectiveness of
facemask usage in preventing human-to-
human transmission could have been
evaluated using a longitudinal study during
this pandemic session.

Although the high saturation of face
mask usage is welcomed, the mental
wellbeing contributing to such high
saturation of usage should not be neglected.
A report by Lin et al. correlated an all-time
extensive search for “face mask™ in Google
as a sign of anxiety appearing in the
society* while on the other hand, a study by
Szczesniak et al. and colleagues imply the
use of facemask could increase the level of
perceived self-protection and of social
solidarity which, thereby improve mental
health  wellbeing”. However, non-
compliance with facemask use, such as
loosely fitted facemasks and exposing
mouth and nose exposure as observed by us
have also been reported as a main concern
in previous studies by other researchers?’-*.

This study is the first in Malaysia to
report facemask usage among the general
population; however, our findings are not
generalizable as our population consisted of
individuals visiting a hospital and wet
market, which are generally considered as
high risk areas for cross-infection, and

visitors could have taken extra precautions
which otherwise would not be used. Use of
these setting could have skewed our
observations. In addition, the prevalence of
facemask use could be influenced by
demographic variables, such as education
levels, socioeconomics, health status,
occupation, and availability of the
commercial product on market, all of which
were not investigated in this study. Besides
that, we only observed general facemask
usage and were unable to assess the quality
of the fitting adequacy of the facemask.

CONCLUSION

The ongoing COVID-19 pandemic
is an unprecedented medical event, and no
single strategy has been proven to
successfully contain the outbreak. Facing a
worldwide health emergency with limited
effective clinical treatment, public health
management is of paramount important for
mitigating the stress on the healthcare
system. In spite of contradicting opinions
on the potential value of facemasks for
general population use, the widespread
availability and lack of obvious harm, the
use of a facemask together with other
environmental hygiene measures is a vital
epidemiological strategy that may help to
alleviate the COVID-19 epidemic impact.
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