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Abstract

Background: Correct facemask usage and disposal is crucial to prevent COVID-19 infection spread and
environmental pollution.

Objectives: To assess the knowledge and practises on facemask usage among the employees of University of Colombo
during the COVID-19 pandemic.

Methods: Web-based, descriptive cross-sectional study was conducted among the employees of University of
Colombo using a pre-tested, self-administered questionnaire.

Results: All 208 respondents (female: male=33:19) always wore facemasks outside home. Majority preferred
KN-95 (70%)/ surgical masks (64%) over cloth masks (3%). Most (81%) wore double masks, but only 14%
practiced double masking as per Centre for disease control and prevention (CDC) recommendation. Only 70%
wore facemasks at workplace, 50% inside public transport, 51% at home when outsiders were present and
28% when family members had respiratory symptoms. Removing /lowering facemasks in washrooms (19%),
with 1m distancing (7%) or when answering phones (3%) was reported in public places. Main problems
included difficulty in breathing (59%), feeling hot (50%), spectacle fogging (42%), and ear pain (42%). Majority
disposed facemasks by burning (46%) or with other garbage (38%), highlighting the lack of a proper disposal
system. High scores for knowledge (23) and usage patterns (24) were found in 93.3% and 68.7% respectively.
Females had a higher statistically significant (p<0.05) knowledge on face masks. Correct usage of facemasks
was significantly higher (p<0.05) among academics and employees with a higher educational level.

Conclusion: Though the majority adhered to the correct usage of facemasks, some unsatisfactory practises
were evident, which require prompt intervention to optimise the desired outcomes. Reinforcing education on
the literacy and use of facemasks and developing methods for disposal are immediate necessities.
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INTRODUCTION

In late 2019, a novel coronavirus, the severe acute
respiratory syndrome coronavirus-2 (SARS-CoV-2),
emerged in China leading to a global outbreak of
coronavirus disease (COVID-19)(1). On 30t January
2020, the World Health Organization (WHO)
declared coronavirus disease as a public health
emergency of international concern (2).
Coronavirus disease consists of a spectrum of
clinical manifestations ranging from the common
cold to severe acute respiratory syndrome (SARS)

(3).

SARS-CoV-2 is transmitted from person to person
via multiple mechanisms, including droplet
inhalation, contact transmission via mucous
membrane and saliva (4). Though vaccination
against SARS-CoV-2 is the best means of
controlling the COVID-19 pandemic (5), basic
measures such as using facemasks, social
distancing and regular hand-washing play a major
role in the prevention of disease transmission (6).

Though the value of wearing face masks in public
was much debated at the onset of the pandemic,
there was overwhelming evidence emerging with
time on the value of face masks in preventing
disease transmission via respiratory droplets. This
led the CDC to issue of new guidelines on April 3,
2020, recommending face covers in public
preventing  virus transmission from the
asymptomatic or infected persons (7-9).
Moreover, as the majority of asymptomatic
infected individuals transmit the infection to
others, the use of facemasks assumes a crucial role
in the primary prevention of coronavirus
transmission among the public (10).

Currently, the main types of facemasks used
include cloth masks, medical masks KN95 and N95
masks (11). The degree of protection conferred
differ among the different types of masks (8).
When comparing their efficacy with individuals
wearing no facemasks, median particle emission
rate demonstrated a six-fold decrease for surgical
(medical) masks or N95 masks although for
homemade cotton cloth masks it appeared to be
the same or even greater than with no masks (12).
The CDC recommendations states that double
masking using a surgical mask in combination with
a cloth mask worn over it, provides extra
protection to the wearer, and reduces the risk of
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infection transmission (13). Though wearing
facemasks in public is officially recommended, in
many instances it is not adhered to (14) and the
masks are incorrectly worn below nose or on the
chin (15).

Disposable facemasks are made of plastics with
polypropylene as the main component (16) and
they add hazardous nano and micro plastics to the
environment (17). Thus improper disposal of used
facemasks will not only promote disease
transmission, but will also lead to soil, surface and
groundwater pollution (18).

The objectives of the current study were to
describe the knowledge, usage patterns and
methods of disposal of facemasks among the
employees of the University of Colombo and to
evaluate the associations between knowledge and
usage patterns with selected socio-demographic
factors. This target group was selected as it
consisted of individuals with diverse socio-
demographic backgrounds and educational levels,
with access to an official online communication
system during a period of restricted mobility.
Identifying their knowledge, practices, concerns,
misconceptions and reasons for suboptimal
adherence to the facemask regulations, would
assist in planning and implementing actions to
enhance the use of facemasks.

MATERIALS AND METHODS

This web-based cross-sectional study was
conducted among the employees of the University
of Colombo during July-August 2021. A pre-tested
self-administered, anonymised questionnaire as a
Google form in English, Sinhala and Tamil was
circulated via email through the Network
Operations Centre (NOC) of the University of
Colombo along with the information sheet and the
consent form after obtaining permission from the
Vice Chancellor. Ethical clearance was obtained
from the Ethics Review Committee, Faculty of
Medicine, University of Colombo (EC-21-057). The
questionnaire was validated by means of expert
validation followed by pretesting among 10
university employees who did not participate in
the study. The questionnaire was circulated only
once as per NOC policy, and all who consented
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were invited to participate. All submitting the
completed questionnaire within 2 weeks were
recruited to the study.
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The questionnaire consisted of items to assess
socio-demographic factors, knowledge and usage
patterns. The responses used to assess the
knowledge and usage patterns are shown in
Tablel.

Table 1: Responses that were used to assess knowledge and usage patterns

Responses on knowledge about facemasks in preventing transmission of COVID 19 infection

1. Correct technique of wearing a facemask should ensure covering of both nose and the

mouth

2. KN-95 and surgical masks are superior to cloth masks
3. Double masking (cloth mask over a medical mask) provides better protection than single

masks

4. Masks should be worn even after the majority of population get vaccinated
5. If everyone else wear a mask, then it doesn’t matter whether | wear it or not

Responses on usage patterns of facemasks in the usual circumstances

| wear a facemask at my workplace

ok wWwnN e

symptoms

~

| always wear a facemask when going out of the house

| wear a facemask when using a public transport

| wear a facemask when travelling in a private vehicle with family members/others
| wear a facemask at home in the presence of outsiders

| wear a facemask at home in the presence of a family member with respiratory

| wear a facemask to prevent COVID-19 transmission to myself from others

8. |l wear afacemask to prevent COVID-19 transmission to others from myself

Responses to which additional negative marks were given

1. Iremove/lower my facemask when using the washroom at my workplace
2. lremove/lower my facemask when | am answering a phone call at work/ public place/ in a

public vehicle

3. Iremove/lower my facemask at public places when there’s 1m distance between each

other

Scores were given for each of the 5 responses
assessing knowledge and 8 responses assessing
usage pattern as +1 mark for each correct
response, -1 mark for incorrect response and the
no marks for irrelevant responses. Additional
negative masks were given for 4 selected
responses assessing usage patterns (Table 1). Total
knowledge score was categorized into two groups:
Low scores (<3 marks) and high scores (=3 marks).
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Total usage patterns scores were categorized into
two groups: low scores (<4 marks) and high scores
(24 marks). Associations were evaluated for
knowledge score vs selected socio-demographic
factors, usage pattern score vs selected socio-
demographic factors and knowledge score vs
usage pattern score.
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Statistical Analysis

Data was analyzed using descriptive and
comparative analytical tools in SPSS 20.0. Mean
and standard deviations were used to describe
continuous variables and chi square test and
Fisher’s exact test were used for evaluating the
associations of categorical variables. Statistical
significance was set at p<0.05.
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RESULTS
Socio-demographic findings

There were 208 respondents (36.5% males), with a
mean (+/-SD) age of 43.00 (+/-9.75) years. The
majority were academics (53.4%), and most were
from the medical faculty (37.5%). The socio-
demographic characteristics of the sample
population are shown in Table 2.

Table 2: Socio-demographic characteristics

Variable Frequency (%)
Gender
Male 76 (36.5)
Female 132 (63.5)
Educational level
Up to or below A/L 39 (18.8)
Graduate 169 (81.3)
Faculty
Arts 35 (16.8)
Education 16 (7.7)
Law 11 (5.3)
Management & Finance 17 (8.2)
Medicine 78 (37.5)
Nursing 2 (1.0)
Science 39 (18.8)
Technology 10 (4.8)
Position
Academic staff 111 (53.4)
Administrative/Financial officer 19 (9.1)
Non-academic staff/ Academic support staff 78 (37.5)

Exploration of knowledge

Knowledge scores of >3 was found in 93.3%
(n=194) of participants. The majority were aware

of the correct technique of wearing facemasks,
efficacy of different mask types, double masking
and the need for masks despite vaccination status
as shown in the Table 3.

Table 3: Frequency and percentage of participants stating the correct response

Variable Frequency (%)
Correct technique of wearing a facemask should ensure covering of both nose 208 (100)
and the mouth.

KN-95 and surgical masks are superior to cloth masks 191 (92)
Double masking (cloth mask over a medical mask) provides better protection 158 (76)
than single masks

Masks should be worn even after the majority of population get vaccinated 168 (81)

If everyone else wears a mask, then it doesn’t matter whether | wear it or not 12 (6)
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Usage patterns

Usage pattern scores of >4 was found in 68.7%
(n=143%) of participants. All participants (100%)
always wore facemasks adhering to the correct
technique of covering the nose and the mouth
when leaving home. The reason stated for this
practise among the majority (91%) was to prevent
themselves getting infected by the SARS-CoV2
virus. Majority preferred KN-95 masks and 57%
practised double masking using KN-95 mask with a
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surgical/medical mask. However only 14%
practiced the accurate double masking as
recommended by the CDC, using a cloth mask over
a surgical/medical mask. Only 50% wore facemasks
when using public transport and up to 20% of
participants claimed to remove or lower the
facemask when wusing the washrooms. The
facemask preferences, factors influencing the
choice of facemasks, instances in which facemask
were worn, or removed/lowered are shown in
Table 4.

Table 4: Preferences and usage patterns of facemasks

Variable Frequency (%)
Preferred type of facemask
KN-95 mask 145 (70)
Surgical/medical mask 134 (64)
Cloth mask 6 (3)
Factors affecting the choice of the facemask
Degree of protection
Comfort 169 (81)
Easy access/availability 73 (35)
Cost 18 (9)
Preferred options for double masking 15 (7)
KN-95 mask with a surgical/medical mask
KN-95 mask with a cloth mask
Cloth mask over a surgical/medical mask 119 (57)
Two KN-95 masks 10 (5)
Two medical/surgical masks 29 (14)
Two cloth masks 3 (1)
38 (18)
Instances of wearing facemasks 0 (0)
When going out of the house
At the workplace
At home in the presence of outsiders 205 (99)
When using the public transport 145 (70)
106 (51)
Instances of removing/lowering facemask 103 (50)
When using the washroom at the workplace
In public places when there’s 1m distance between each other
When answering a phone call at the workplace/public places /public 40 (19)
transport 14 (7)
When speaking to friends or colleagues 7 (3)

3 (1)




Problems encountered in utilization and disposal

Multiple problems encountered by wearing
facemasks were reported, with the majority
complaining of difficulty in breathing (59%) and
feeling hot and sweaty (50%). Most disposed the

facemasks by burning (46%) or with municipality
garbage disposal (38%). Approximately 1/3™
reused the facemasks after washing. Problems
encountered with facemask usage and patterns of
disposal and reuse are shown in Table 5.

Table 5: Problems encountered with facemask usage and patterns of disposal and reuse

Variable Frequency (%)

Problems encountered
Difficulty in breathing 123 (59)
Feeling hot & increased sweating 103 (50)
Fogging up of the spectacles 88 (42)
Ear pain 88 (42)
Difficulties in communication 69 (33)
Concerns of environmental pollution by disposed 69 (33)
masks
Itchiness 43 (21)
Acne 27 (13)

Patterns of disposal and reuse 95 (46)
Burning 79 (38)
Handing over to municipal council 7 (3)
Burying 74 (36)
Reusing after washing 14 (7)

Reusing without washing

Associations of knowledge and usage patterns

Evaluating the associations of categorical variables
were done using the chi square test. A statistically
significant increase in knowledge on facemasks
was observed among females compared to males
(p=0.005).. However, knowledge was not
significantly associated with age, job position, or
educational level.

Facemask usage pattern evaluation revealed that
scores for facemask usage pattern was significantly
higher among the academics than in the other
employee categories (p=0.014). A significantly
better usage pattern was observed among
university graduates compared to non-graduates
(p=0.026) .However no significant association of
usage pattern with gender or age was evident. The
relationship between the knowledge on facemask
and the usage pattern was not statistically

82

significant. The associations of knowledge and
usage patterns are shown in Table 6.
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Table 6: Associations between knowledge, usage patterns and selected socio-demographic characteristics

A. Associations of knowledge and socio-demographic factors

Variable Knowledge score <3  Knowledge score >3 P value
(n=14) % (n=194) %
Age <40 years 4 28.6 79 40.7 0.370%*
240 years 10 71.4 115 59.3
Gender Male 10 71.4 66 34.0 0.005*
Female 4 28.6 128 66.0
Educational Graduate 13 92.9 156 80.4 0.476**
Level Upto A/L 1 7.1 38 19.6
Job Academic staff 6 42.9 105 54.1 0.199*
position Administrative/Financial officer 0 0.0 19 9.8
Non-academic/ Academic 8 57.1 70 36.1
support staff
B. Associations of usage patterns and socio-demographic factors
Variable Usage pattern Usage pattern score P value
score <4 >4
(n=65) % (n=143) %
Age <40 years 24 36.9 59 41.3 0.554
240 years 41 63.1 84 58.7
Gender Male 30 46.2 46 32.2 0.052
Female 35 53.8 97 67.8
Educational Graduate 47 72.3 122 85.3 0.026
level Up to/Below A/L 18 27.7 21 14.7
Job Academic staff 26 40.0 85 59.4 0.014
Position Administrative/Financial officer 10 15.4 9 6.3
Non-academic / Academic 29 44.6 49 34.3
support staff
C. Associations of knowledge and usage patterns
Variable Usage pattern Usage pattern score P value
score <4 24
(n=65) % (n=143) %
Knowledge score  Knowledge score <3 7 10.8 7 4.9 0.139**
Knowledge score >3 58 89.2 136 95.1

*p value was determined using chi-square test, **p value was determined using Fisher’s exact test.

DISCUSSION

It was encouraging to note that the majority of
participants had high knowledge and usage
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pattern scores, which may be attributed to the
massive public education campaigns continuing
over a year, since the detection of covid-19 is the
country. All participants adhered to the CDC



Facemask literacy and usage

guidelines on facemask use, ensuring a tight/close
fit on the face covering both the nose and the
mouth (19). This was better than observations in
other studies, with 74.7% in Pakistan (20), 78.7% in
Nepal (21), 77% in Hawaii (22), 78.4% in Ethiopia
(23) and 73.5% in India (24) showing adherence.
The majority used KN-95 masks or surgical masks
as seen in other studies [20]. This is encouraging as
N-95 and surgical masks provide high in-vivo
filtration efficiency of 97% and 95% respectively,
protecting against aerosol and droplets by filtering
particles of size 0.3 pum and 0.04-1.3 um,
respectively (25, 26). The percentage of
penetration of cloth masks is higher, making them
less efficient (27), though one study in Hawaii
revealed that 70% preferred cloth masks (22). The
uniform practice of wearing facemasks, especially
the highly efficacious ones in the current study
appear to be determined by education, comfort,
availability and affordability.

CDC recommends wearing double masks, with a
cloth mask over a disposable mask considered as
the best practice (28). In the current study, the
majority (81%) practised double masking, though
using a cloth mask over a disposable mask was
practiced only by 14%. Similar practice was
observed in a study in Vietnam (29). Though CDC
recommends not to combine a KN-95 mask with
any other mask, and not to wear two medical
masks (28), the majority used a N-95 mask with a
medical mask, cloth mask or another KN-95 mask
or two medical masks (28). However, one study
assessing the effectiveness of double masking by
systematic quantitative unsteady pressure with
flow visualization revealed that double masking
with N-95 and surgical masks as well as N-95 and
two-layer cotton masks appeared effective with no
forward leakage of droplets (30).

The efficacy of facemasks is also determined by
their fit and user compliance (27). Majority (81%)
stated that masks should be worn even if majority
of the population is vaccinated which agrees with
the CDC recommendations to wear masks even if
vaccinated, to increase protection against the
Delta variant (31).

Despite good knowledge, some unfavourable
practices were observed. Only 50% used
facemasks when using public transport and at
home in the presence of outsiders, and up to 20%
removed or lowered facemasks in public and 30%
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did not wear facemasks at workplace. A large
community study in Saudi Arabia revealed similar
findings with 87.2%, 80.5%, and 47.5% wearing
facemasks in public places, workplaces, or social
gatherings respectively (32). An institutional-based
Ethiopian study however showed that 61.1% of
participants didn’t wear masks at public places and
only 22.7% wore facemasks always at work (23).
The majority (72%) didn’t wear masks at home in
the presence of family member with respiratory
symptoms, though in a cross-sectional study in
Hongkong, only 26.9% didn’t wear masks when
taking care of a family member with respiratory
infection (33). It is unclear why despite satisfactory
mask literacy, its translation to practice is
suboptimal. Removing or lowering facemasks in
public is highly discouraged as aerosol particles
and very fine droplets can remain suspended in air
for minutes to hours (34), and the masks may
become contaminated when removing and will
increase the risk of infection once re-worn (25).

The main problems identified when wearing masks
in the majority (50-59%) were difficulty in
breathing and feeling hot as in studies from India
and Saudi Arabia (24, 32). Though ensuring better
sealing of the mouth and nose, it is harder to
breathe when wearing a N-95 mask, unlike a
surgical mask (25) or a cloth mask (30) thus
providing less comfort. Spectacle-fogging and ear
pain were reported by 40%, as in a study from
Saudi Arabia (32). Difficulties in communication
and maintaining interpersonal relationships were
stated by 30%, as found in a survey in India where
4% reported impaired concentration and 53%
reported the need to talk louder (24). A study in
Texas assessing the effects of transparent
facemasks to support verbal communication
showed a promising solution to this in that
transparent masks provided visual information and
assisted in comprehending target sentences (35).
Supportive headband may be a solution to ear
pain.

Improper facemask disposal causes environmental
pollution (18) with polypropylene as the main
plastic component of disposable masks (16). About
10 million facemasks are estimated to be released
to the environment each month resulting in about
40,000kg of nanoplastics and microplastics
imposing health risks (17, 18). In the current study
the majority (80%) disposed the used facemasks by
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burning or with household garbage collected by
the municipality. This highlights the lack of a
proper mechanism or policies for the disposal of
used facemasks by the general public, inviting
environmental pollution as well as possible disease
spread especially among garbage collectors.
Similar practices have been observed in studies in
Morocco (36) and Bangladesh (37). Contaminated
waste should be kept in double bags for 72 hours
before disposal as the half-life of the virus is 5.6
hours (38) and transported in covered bins inside
covered trucks which should be disinfected
continuously (39) with all personnel involved
wearing personal protective equipment (40).
Recycling bins should be kept in public places (41).
According to WHO and CDC, masks can be
disposed to sanitary landfills (42) and disinfected
by UV light (254 nm, 8W, 30 mins), hot air (75°C,
30 mins) and steam (10 mins) (38, 43).

This study revealed that 43% of participants reused
facemasks, the majority after washing. However, it
was not clear if the masks were multi-use masks, if
reused after proper disinfection, or the reason for
reusing. Reusing facemasks without washing
promote disease transmission and reusing after
hand washing may reduce their efficacy (44).
Facemask reuse was observed among 96% of
healthcare workers in Ethiopia (23), 49% in Japan
(45), and 20.2% in Pakistan (20). It has been found
that the virus could be killed by exposing it to UVC
radiation for 15 minutes and masks can be reused
after fumigating with vaporized hydrogen peroxide
(25).

Women had significantly higher knowledge scores
than males in the present study. Paying greater
attention to health education may be a reason for
this observation in females. The opposite was seen
in a cross-sectional study done in Nepal, which also
showed that younger age groups had significantly
higher knowledge scores (21). The current study
did not show any association of knowledge scores
with age or educational level, which implies that
health education may have addressed adults of all
ages and educational levels. However, significant
variation of knowledge with educational level was
noted in a study done in Ethiopia (43) as well as
Nepal (21).

The present study showed that better-educated
participants had significantly higher usage scores
as in studies from Japan (45) and Ethiopia (46).
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This is expected as better educated persons may
have a greater understanding of the value of
correct use of facemasks. Though a significant
relationship of usage with gender or age was not
evident in the current study, significant
relationships with gender and age were revealed in
studies conducted in Vietnam (47) and Hong Kong
(33) respectively. Our study demonstrated no
significant relationship between knowledge on
facemasks and their use, though it was evident in
an Ethiopian cross-sectional study (46). Several
factors may have contributed to the observed
variations, such as the extent of public awareness
programmes, degree of disease spread, policies
and regulations of the individual countries.

There are several limitations identified in this
study. This was conducted in a selected population
of university employees, with official access to
online communication. Though this was a
heterogenous population from all social strata, the
results may not be generalizable. Furthermore, we
could officially circulate the invitation to
participate only once, which may have limited the
number volunteering to participate.

CONCLUSIONS AND RECOMMENDATIONS

In this study, though knowledge and the usage
patterns of the majority were found to be
generally satisfactory, some unsatisfactory
practises in facemask usage were revealed, which
requires prompt intervention to optimise mask
literacy and practices. Methods to reinforce
education on the importance and proper use of
facemasks should be developed, and encouraging
the proper use of facemasks in practice using
incentives and policies should be strengthened.
Introducing sustainable methods and national
level policies for the disposal of used facemasks
are immediate necessities.
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