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Objective: This study is intended to evaluate the knowledge, attitude and practice towards use, reuse
and disposal of face masks amongst university students of Karachi.
Methods: A descriptive cross sectional study was conducted in a period of 1 month on the students of
Jinnah Sindh Medical University, Bahria University of Medical and Dental College, Liaquat National
Hospital and Medical College, Iqra University, SZABIST, Bahria University, and Karachi University.
Non-probability convenience sampling was used to conduct an online questionnaire survey assess-
ing personal information, knowledge and attitude toward face mask disposal.
Results: A total of 386 valid questionnaires were included in the study. 87.3 % of participants wear
face masks regularly. Only 24.4 % of students had adequate knowledge about face masks disposal.
The majority of participants discarded the face masks in general trash bins, which is very alarming
for public health. 39.1 % showed a positive attitude towards cooperating always with relevant authori-
ties on face masks disposal. 69.2 % were very concerned about hazards associated with improper
face masks disposal.
Conclusion: This study emphasizes the necessity of policies and strict implementation should be in-
troduced by relevant authorities to ensure the proper use and disposal of face masks in order to nar-
row the gap the university students have towards the knowledge, attitudes and practices regarding
use, reuse and disposal of face masks.
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Abstract

Originating in Wuhan, China, and being de-

clared a pandemic by WHO in March 2020, the

severe acute respiratory syndrome coronavirus-2

has become a global concern1. The spread of SA-

RS-CoV-2 from one infected individual to others is

through respiratory droplets and aerosols2. Masks

Introduction
help in this regard by reducing pathogen inhalation

and encouraging adherence to other preventative

measures like hand washing and general hygiene

practices3. Different types of face masks are avail-

able with variable effectiveness. Compared to wear-

ing no mask, wearing a cotton mask resulted in a

20% to 40% reduction in virus absorption4. Emissi

on rate is decreased by 90% to 75% by using surgi

cal masks and unvented KN95 respirators5. In some

nations public demand for face masks has been so

high that it resulted in depletion of supplies and sh

ortages reported6.

In the United States, facemasks shortage has

been reported among healthcare workers despite le-

sser public demand7. Pakistan is one of the count-
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ries in Asia which produce a high amount of

medical waste (about 1099.30 tons per day) 8. The

WHO estimates a need of 89 million masks per

month for an adequate COVID-19 response9. This

need then increases the number of masks used

and discarded every day; and in a city like Karachi

that already has poor municipal waste managem-

ent and suffers from the improper collection, trans-

portation, and disposal of solid waste10, it becomes

an issue of public health and safety. Furthermore,

the improper disposal of face masks and other

personal protective equipment increases the risk of

transmission of the virus with serious health

hazards to the workers involved in waste manage-

ment11. Given that SARS coronavirus can be pres-

ent on objects like glass, plastic or metal for up to

9 days12.

     A study in Jinan, China, showed that despite a

positive attitude towards face masks, 47 percent of

the participants lacked proper knowledge about the

disposal of masks13. Studies in Italy showed that a

total of 70.5 percent of the population discarded

their used medical face mask in general waste whi-

lst only 13.4 percent discarded them in a specified

waste basket14.

    To the best of our knowledge, not enough work

has been done in our region to highlight the alarm-

ing count of face masks disposal. This study emp-

hasizes the misconceptions and gaps in knowledge

and attitude of mask disposal among university

students. The aim of the study is to assist relevant

authorities with awareness campaigns to improve

the practice of hazardous face mask disposal. This

study focuses on the university students’ knowle-

dge and misconceptions regarding the proper face

mask disposal. By assessing the perception of

students regarding proper disposal practices, we

aim to better the awareness about them. Studies

have shown that compliance with usage and subs-

equently gaining knowledge about the proper dispo-

sal is high14, and if there is a similar positive attit-

ude in our demographic, we would be furthering an

effective health education. Given how medical wa-

ste can be a cause of the further spread of dise-

ase during a pandemic, it is imminent for us to

understand and prevent spread via improper mask

disposal.

    The primary objective was to evaluate the kno-

wledge and attitude towards disposal and face ma-

sks during the COVID-19 pandemic amongst univ-

ersity students aged 18-25 in Karachi, Pakistan.

We also measured compliance towards usage of

face masks compare knowledge and attitude of

face mask disposal between medical and non-med-

ical students.

Subjects and Methods

    A cross sectional study was conducted using

Google forms from 1st June 2021 to 1st July 2021,

which were distributed to students of Jinnah Sindh

Medical University, Bahria University Medical and

Dental college, Liaquat National Hospital and Med-

ical college, Iqra University, Szabist, Bahria Univer-

sity and Karachi University. The target age of parti-

cipants was 18-25 years. Using nonprobability con-

venience sampling, the distributed questionnaire

was filled online, and results were compiled using

Microsoft Excel. We calculated a sample size of

383 using OpenEpi calculator with the confidence

level of 95% and confidence limit of 5%. Regarding

the inclusion criteria, students aged 18-25 studying

in aforementioned universities were chosen. We ex-

cluded people who do not wear face masks and

the students who filled the form incompletely. Data

was collected by online questionnaires designed

with the help of WHO guidelines regarding face

mask disposal and from our reference studies. We

also did a pilot study on a group of 15 people to

evaluate their understanding of our questionnaire

and made the necessary improvement accor-ding

to their feedback in our questionnaire. The qu-

estionnaire was hosted on google forms and was

sent out to university students using social media

platforms like WhatsApp and Facebook.The ques-

tionnaire had three sections:

•   Personal characteristics i.e.,age, gender, univ-

ersities, education level, residence, previous

infection with COVID-19, and vaccination sta-

tus.
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•   The second section focused on knowledge of

face mask use and disposal. It consists of 13

questions about knowledge of mask use,

reuse, disinfection, and disposal.

•   The third section focused on attitude toward

face mask disposal. It consists of 5 questions

i.e., willingness to acquire knowledge and

cooperation with authorities.

    Information from each section was scored acc-

ording to the Likert-type scale where 1 is given to

‘No’, 2 is ‘sometime/neutral’, 3 is ‘yes’.

     The questionnaire was opened till the required

number of responses was met and then exported

to Microsoft Excel for further analysis. The inform-

ation obtained from questionnaires was analyzed

using SPSS version 23. Ethical approval of this re-

search was obtained from Indus Hospital Research

Center. Informed consent was requested at the

beginning of the online questionnaire. Participants

were assured about confidentiality and were permit-

ted to withdraw participation at any time.

Results

   We collected a total of 386 students’ ques-

tionnaires. The study population consisted of 297

females (76.9%) and 89 males (23.1%). The ages

of the population ranged from 18-25 with a majority

being in between 21-23 (172), followed by age of 24

(54), 20 (38), 25 (-36), 19 (18) and 18 (8). Most of

our responses were from Karachi Medical and

Dental College (19.9%) and Karachi University

(18.4%). Only 53 (13.7%) students were diagnosed

with COVID-19 whilst 281 (72.8%) had a family

member that had been diagnosed with COVID-19.

Regarding the vaccination status, 255 (66.6%)

students had received the COVID vaccine with

Sinopharm (118) and Sinovac (110) being the most

common type of vaccine. Most of the students.

338(87.3%) used a face mask regularly. Out of the

48 who did not wear a mask regularly, the most

common reason for not using one, because

uncomfortable to wear, 35 (72.9%); other reasons

included that masks aren’t perceived as being

effective (5) or that they tend to avoid social

gatherings and do not need one at all 3 (6.3%). th-

e majority of the students reported using a su-

rgical mask 324 (84.5%), followed by a cloth mask

(50) and N95 (6) 94 (24.4%) reported to use face

mask for 1-3 hours a day, 100 (25.9%)  reported to

use it for 3-5 hours, 56 (14.4%) for less than 1

hour and 136 (35.2%) for more than 5 hours.

    A total of 271 participants agreed that a face

mask should be changed after a single-use, 55 ch-

ose ‘No’ whilst 60 chose ‘Not sure’. 361 chose

‘Yes’ when asked if a mask should be changed

after being wet or soiled, while only 9 selected ‘No’

and 16 were ‘not sure’. Regarding washing or disi-

nfecting a mask for reuse, 261 said they do not

wash or disinfect, whilst the ones that do, the mo-

st common method was soap/detergent (n=73), fol-

lowed by a rinse in water (n=27), sunlight (n=13),

alcohol (n=6) and boil in water (n=6). Only 78 out

of the total cleaned their hands before taking off

the mask, 111 never washed their hands and 197

chose sometimes. In contrast, 177 washed their

hands after disposing off the mask, 53 chose som-

etimes and 52 did not wash their hands. When it

came to the storage of masks for reuse, 88 were

stored in a drawer, 53 were stored anywhere, 33 in

a zip-lock bag, and 22 in specified containers. Out

of the people who chose multiple answers for the

former question, anywhere and drawer were the

most common choice (n=9); while 152 did not sto-

re masks for reuse.

see next page----------)))))))))
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Table 1. Status of knowledge of face masks use, reuse and disposal

ITEMS Total (n) Percentage (%)

Do you think a face mask should be changed after a single use?
Yes 271 70.2
No 55 14.2
Not sure 60 15.5
Knowledge level of disposal of discarded facemasks
Yes 94 24.4
No 123 31.9
Somewhat Knowledgeable 169 43.8
Proper management of face mask disposal in your area
Yes 44 11.4
No 285 73.8
Not sure 57 14.8
Current sources of information about disposal of face masks
CDC website and internet 7 1.80
Interpersonal communication 47 12.2
Medical literature 1 0.30
Newspapers & magazines 12 3.10
Personal experience 138 35.8
Radio and TV 34 8.80
Social media 5 0.80
Training seminars 3 0.30
Others 142 36.7
Expected ways for acquiring knowledge on face mask disposal?
CDC website and internet 4 1.00
Interpersonal communication 18 4.70
Training seminars 55 14.2
Newspapers & magazines 13 3.40
Personal experience 42 10.9
Radio and TV 58 15.0
Social media 3 0.77
Others 193 50.0

    The majority of the participants discarded the

masks in general trash bins (n=299), 29 in a

specified waste container, 12 in a plastic bag and

only 1 reported throwing it at the roadside. When it

came to the participants’ current source of informa-

tion about face mask disposal, a majority chose

personal experience (n=138), followed by interpers-

onal communication (n=47), and radio and TV

(n=34). Out of the ones that chose multiple options

for the former question, the most common combin-

ations were personal experience and interpersonal

communication (n=29), personal experience and

radio (n=12), personal experience, radio, and inter-

personal communication (n=10). Similarly, when

asked about where people expect to better their

knowledge about face mask disposal, the most

popular choice was Radio and TV (n=58) followed

by training seminars (n=55), and personal experie-

nce (n=42). Out of the people who chose multiple

options, the most common choices were Radio

and TV; Posters; Training seminars (n-17), and

Radio and TV; Newspapers & magazines (n=16).

Regarding the disposal management of discarded

face masks, 73.8% were certain that, there was no

proper management in their areas, 14.8% were

unsure while 11.4% said yes to the question (Table

2).
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Table 2.  Practice of face masks use, reuse and disposal

Items Total(n) Percentage  %

Where do you dispose your face mask? 
General trash bin 299 87.7
Plastic bag 12 8.50
Roadside 1 0.30
Specific waste container 29 8.50
Do you regularly use face mask?
Yes 338 87.3
No 48 12.7
If not regularly, then what is the reason? n=48
It is uncomfortable to wear 35 72.9
I don’t think masks are effective 5 10.4
I avoid social gatherings 3 6.30
I wear Niqab 2 4.20
I am vaccinated 1 2.10
Asthma 1 2.10
Affordability 1 2.10
How long do you use a face mask?
1-3 hours 94 24.4
3-5 hours 100 25.9
Less than 1 hour 56 14.5
More than 5 hours 136 35.2
How do you wash or disinfect a face mask for use?
Soap/Detergent 73 18.9
Rinse in water 27 7.00
Sunlight 13 3.40
Boil in water 6 1.60
Alcohol 6 1.60
I don’t reuse 261 67.7
Do you clean your hands before taking off your mask?
Yes 78 20.2
No 111 28.8
Sometimes 197 51.0

    69.2% were very concerned about the hazards associated with improper disposal of face masks and 89.9%

of the respondents believed that through proper guidelines and regulations regarding face masks disposal,

these hazards can be avoided while 39.9% were not aware of these regulations, while 31.3% said that they

were ‘somewhat aware’. 39.1% showed a positive attitude towards cooperating with relevant regulations on fa-

ce mask disposal while 50% agreed to cooperate not always but sometimes. Only 24.6% were satisfied with

information sources for the disposal of discarded face masks. 63% were not satisfied with the management

status of face masks disposal in their areas. 87.6% of the participants think that improvements can be made

to better the face mask disposal practices in their areas (Table 3).
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                                  Table 3. Attitude of the public towards face masks use, reuse and disposal.

I tem Total (n) Percentage (%)

Are you worried about the hazards associated with large amount of discarded face masks?
Yes 267 69.2
No 31 8.00
Sometimes 88 22.8
Are you aware of the regulations concerned with proper face mask disposal?
Yes 111 28.8
No 154 39.9
Somewhat Familiar 121 31.3
Do you cooperate with the relevant regulations on the disposal of discarded face masks?
Always 151 39.1
Never 42 10.9
Sometimes 193 50.0
Are you satisfied with the information sources for the disposal of discarded face masks?
Yes 95 24.6
No 160 41.5
Not sure 131 33.9
Do you think that improvements can be made to better the face mask disposal practices in your area?
Yes 338 87.6
No 11 2.80
Not sure 37 9.60

    To limit the spread of the novel coronavirus,

use of facemask should be considered within the

community15. Like in past wearing a face mask

alone decreased human-to-human transmission by

68% amid the Severe Acute Respiratory Syndrome

(SARS) virus epidemic in the past16. In countries

like Pakistan where the frequency of infectious

illness is high and hospital environmental condit-

ions are typically poor, healthcare workers depend

solely on facemasks to constrain the transmission

of COVID-1917. However, the substandard disposal

management and the subsequent addition of an

enormous burden to our medical waste can beco-

me a serious health hazard. But improper use and

disposal of this mask may actually increase the

incidence of COVID-19. If you use a mask, you

must know how to put it on and take it off properly

to minimize the risk of  transmission as stated by

the World Health Organization18. Therefore, our st-

udy discussed the inadequate knowledge our univ-

ersity students have regarding the disposal of used

Face Masks amidst the COVID-19 outbreak.

Discussion

    The results showed that 53% of the

respondents were infected with COVID-19 while 72

percent had a family member that tested positive.

66.6% had received the vaccine.

   In our survey, it was found that the majority

(87.3%) of the students used face masks regularly.

Nzediegwu & Chang, in their study, discussed the

fact that the use of face masks has increased

exponentially amidst the pandemic19. The case

study from Apulian Hospital in Southern Italy

showed that during the pandemic, the consu-

mption of facial masks increased from 10,412 to

145,342 pieces20. The same study revealed that

the total increase of waste attributable to the use-

rs’ face masks in the Hospital surpassed approxi-

mately 33,541 kg to 536,891 kg. The surge in the

usage of face masks poses a great concern to our

environment.
    Our research revealed that 48% did not use

face masks regularly. The most common reas-on

that they mentioned was it being uncomfortable.

Whilst 115% of the participants said that they

reused their face masks all the time or sometimes,

and for reuse they stored them in Ziplock bags,

drawers, in specified containers, or just anywhere.

This shows the cognitive level amongst the respon-

dents regarding the proper use & reuse of the face

masks which is not satisfactory. Around 70.7%

(n=271) of the participants believed that the masks

should be changed after a single use while 14.3%

(n=55) said that the masks can be reused.
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According to a study, the proportion of participants

who replaced masks according to the current guid-

elines was found to be even less than 60%20.

    According to our survey, 177 of all respondents

washed their hands after disposing of the masks.

Meanwhile, 52 individuals did not believe in washing

hands after discarding the mask. A total of 299

individuals discarded the face masks in the general

trash bin. Meanwhile, only 12 claimed that they di-

scarded them in plastic bags. In a study from Mor-

occo, the researchers found out that almost all the

masks used were thrown in the house trash, while

36% of the studied populations reused and washed

their masks (using the tissue masks)21. This can

even clog our water drainage systems and also

become a source of transmission of viru-ses and

infections. This calls for immediate atten-tion to

control the situation that is unlikely to cha-nge in

the foreseeable future if the relevant dep-artments

do not act wisely and timely.

   Medical students were found to have more

knowledge regarding proper mask disposal com-

pared with non-medical counterparts.

    Our study showed that only 24.9% of the

respondents had adequate knowledge about proper

face mask disposal. Li F and Zhang Y in their

study found out that 47% of individuals had a low

level of relevant knowledge about the disposal of

discarded face masks13. The lack of knowledge

and improper waste management brings great saf-

ety hazards like the majority of participants disca-

rded their face masks in general trash bins. This

can become a source of secondary contamination,

especially in developing countries for example info-

rmal waste handlers like street pickers are mostly

at risk of getting the infection although they signifi-

cantly contribute to the informal waste cycling fac-

tor10. If these discarded masks get recycled, mark-

eted by illegal traders, the consequences would be

more disastrous22. Our survey showed that only

11.4% had proper face mask disposal mana-

gement in their area. Considering this, concerning

authorities should take immediate action and they

should issue proper regulation on management of

face mask disposal to prevent these health haza-

rds. 69% of the respondents were worried about

the hazards, improper disposal of masks can

bring. In their questionnaire, Li F and Zhang Y sho-

wed more than 90% of respondents were aware of

the hazard associated with improper disp-osal of

discarded face masks13. According to a current

survey, the majority of students agreed to

cooperate with the authorities to implement these

regulations and these regulations must reach the

general public to get to the maximum audience as

only 24.6% were satisfied with the infor-mation

sources. For this, communication and awar-eness

campaigns should be ramped up to educate people

with the support of TV & radio being the popular

information source in this study, followed by

training seminars, articles/social media about the

proper disposal. The relevant departments have

failed to prioritize the need to issue guidelines and

regulations on the management of disposal of face

masks despite the ever-increasing environmental

concerns. Their below-par efforts can result in an

unmanageable increase in impending waste burden

to our environment and appropriate actions need to

be taken immediately

   It should be encouraged among the general

public to not throw the used face masks randomly

in workplaces, public places, and even at homes.

One should discard the used face mask in Ziplock/

sealed bags before disposing of it in general trash

cans and on the roadside. Relevant authorities can

install separate trash bins solely for discarded fac-

emasks and after that hands should be washed or

sanitized. This can be achieved with the help of

short training sessions and awareness campaigns

in schools, universities, and workplaces. Brochures

can be distributed roadside, in restaurants, and

malls. These guidelines can reach a mass audien-

ce through advertisements in television, newspap-

ers, and social media. Individual practice involving

inappropriate face mask disposal can be monitored

by police and law enforcement authorities.

   The basic limitation of our study is results

cannot be generalized over the population from whi-

ch the sample has been taken because of the rel-

atively small sample size, furthermore, our study
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population was university students who are

considered as an educated stratum of society.

    Moreover, an online questionnaire has some of

its limitations.

 Conclusion

   Our study indicates significant gaps in kno-

wledge, attitude, and practice among university stu-

dents regarding the use, reuse, and disposal of

face masks. Awareness campaigns, regulations,

and strict implementation for proper use and dispo-

sal should be considered to bridge the gap.

Conflict of Interest

     Authors have no conflict of interest and no grant

/funding from any organization.

References

1. Bchetnia M, Girard C, Duchaine C, Laprise C. The
outbreak of the novel severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2): A review
of the current global status. J Infect Public Health
2020;13(11):1601-10.[DOI:10.1016/j.jiph.2020.
07.011].Available from: https://www.science direct
.com/sc ience /a r t i c le /p i i /S18760341203059
18?via%3Dihub. Accessed on. 22/2/23

2. Shereen MA, Khan S, Kazmi A, Bashir N,
Siddique R. COVID-19 infection: Origin, transmis-
sion, and characteristics of human coronaviruses.
J Adv Res 2020;24:91-8. [DOI:10.1016/j.jare. 2020
.03.005]. Available from: https://www.sciencedirect.
com/sc ience /ar t i c le /p i i /S209012322030054
0?via%3Dihub. Accessed on. 22/2/23

3. Wang J, Pan L, Tang S, Ji JS, Shi X. Mask use
during COVID-19: A risk adjusted strategy. Environ
Pollut2020;266:1-6.[DOI:10.1016/j.envpol.2020.
115099].Availablefrom:https://www.sciencedirect.
com/sc ience /ar t i c le /p i i /S026974912033486
2?via%3Dihub. Accessed on. 22/2/23

4. Ueki H, Furusawa Y, Iwatsuki-Horimoto K, Imai M,
Kabata H, Nishimura H, Kawaoka Y. Effectiveness
of face masks in preventing airborne transmis-
sion of SARS-CoV-2. mSphere. 2020;5(5):e00637-
20.[DOI:10.1128/mSphere.00637-20.].Available fro-
m:https:/ / journals.asm.org/doi/epub/10.1128/
mSphere.00637-20. Accessed on. 22/2/23

5. Asadi S, Cappa CD, Barreda S, Wexler AS, Bou-
vier NM, Ristenpart WD. Efficacy of masks and
face coverings in controlling outward aerosol par-
ticle emission from expiratory activities. Scientific
reports. 2020;10(1):1-3.[DOI:10.1038/s41598-020-
72798-7].Availablefrom: https://www.nature.com/ar-
ticles/s41598-020-72798-7. Accessed on. 22/2/23

6. Feng S, Shen C, Xia N, Song W, Fan M, Cowling
BJ. Rational use of face masks in the COVID-19
pandemic. The Lancet Respiratory Medicine.
2020;8(5):434-6.[DOI:/10.1016/S2213-2600(20) 30
134-X].Availablefrom:https://www.thelancet.com/ac-
tion/showPdf?pii=S2213-2600%2820%2930134-X.
Accessed on. 22/2/23

7. Nierenberg, A. Where Are All the Masks?Available
from: https://www.nytimes.com/article/face-masks-
corona virus.html (2020). Accessed on. 22/2/23

8. Sangkham S. Face mask and medical waste dis-
posal during the novel COVID-19 pandemic in
Asia. Case Studies in Chemical and Environmen-
tal Engineering.2020;2:1-9.[DOI:10.1016/j.cscee.
2020.100052]. Available from: https://www. scie
ncedirect.com/science/article/pii/S26660164203
00505?via%3Dihub. Accessed on. 22/2/23

9. Shortage of personal protective equipment end
angeringhealthworkersworldwide.[march;2020].
Available from: https://www.who.int/news/item/03-
03-2020-shortage-of-personal-protective-equip-
ment-endangering-health-workers-worldwide.
Accessed on. 22/2/23

10. Abbasi HN, Lu X, Zhao G. An overview of karachi
solid waste disposal sites and environs. Journal
ofScientific Research and Reports. 2015;6(4)294-
303.[DOI:10.9734/JSRR/2015/11125].Available
from: https://www. research gate. net/publication/
276913 193_An_ Overv iew_ of_Ka rachi_ Solid_
Waste_ Disposal_ Sites_and_Environs. Accessed
on. 22/2/23

11. Shrma HB, Vanapalli KR, Cheela VS, Ranjan VP,
Jaglan AK, Dubey B et al. Challenges, oppor
tunities,and innovations for effective solid waste
management during and post COVID-19 pan-
demic. Resour Conserv Recycl 2020;162:1-12 .
[DOI:10.1016/j.resconrec.2020.105052]. Available
from:https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC7362850/pdf/main.pdf. Accessed on. 22/2/23

12. Kampf G., Todt D, Pfaender S, Steinmann E. Per-
sistence of coronaviruses on inanimate surfaces
and their inactivation with biocidal agents./ J./
Hosp. Infect/ 2020;104(3):246-51. [DOI: 10.1016/
j.jhin.2020.01.022] .Availablefrom:https://www.jour
n a l o f h os p i t a l i n f ec t i o n . c o m / a r t i c l e / s 01 95 -
6701(20)30046-3/fulltext. Accessed on. 22/2/23

13. Li F, Zhang Y, Ji H, et al. Investigation of the cog-
nition and attitude of the public health towards the
disposal of discarded face masks during the
COVID-19 Pandemic. Research square; 2020.
[DOI: 10.21203/rs63684/v1]. Available from: https://
assets.researchsquare.com/fi les/rs-63684/v1/
03a58e2e-1a28-4138-befa-da4b239f24e3.pdf?
c=1631853795. Accessed on. 22/2/23

14. Scalvenzi M, Villani A, Ruggiero A. Community
Knowledge About the Use, Reuse, Disinfection
and Disposal of Masks and Filtering Facepiece
Respirators: Results of a Study Conducted in a
Dermatology Clinic at the University of Naples in
Italy.JCommunityHealth2021;46(4):786-93.[DOI:
10.1007/s10900-020-00952-3].Availablefrom:
h t t ps : / /www.ncb i .n lm. n ih .gov /pmc /a r t i c l es /
PMC7704022/. Accessed on. 22/2/23

Annals Abbasi Shaheed Hospital & Karachi Medical & Dental College43

15.....Zou L, Ruan F, Huang M, Liang L, Huang H, Hong Z, et
al. SARS-CoV-2 viral load in upper respiratory spe
cimens of infected patients. N Engl J Med 2020
;382:1177-9.[DOI:10.1056/NEJMc2001737].Availa
blefrom:https://www.nejm.org/doi/10.1056/NEJMc
2001737?url_ver=Z39.88-2003&rfr_id=ori:rid:cros
sref.org&rfr_dat=cr_pub%20%200 pubmed. Acces
sed on. 22/2/23

Ayusha Khalid , Amnah Irfan Siddiqui, Umar Ahmed Siddiqui, Waseem Ahmed Siddiqui



16. Jefferson T, Foxlee R, Del Mar C, Dooley L,
Ferroni E, Hewak B, et al. Physical interventions
to interrupt or reduce the spread of respiratory vi-
ruses: systematic review. BMJ. 2008;10;336:1-9.
[DOI: 10.1136/bmj.39393.510347]. Available from:
https://www.bmj.com/content/336/7635/77.Acces
sed on. 22/2/23

17. WHO. Coronavirus disease (COVID-19) advice for
the public: when and how to use masks. 2020.
Available from: https://www.who.int/emergencies/
diseases/novel-coronavirus-2019/advice-for-public
/when-and-how-to-use-masks 2020. Accessed on.
22/2/23

18. WHO. Advice on the use of masks in the commu-
nity, during home care and in healthcare settings
in the context of the novel Corona Virus. 2020.
Availablefrom:https://apps.who.int/iris/handle/1066
5/330987. Accessed on. 22/2/23

19. Nzediegwu C., Chang S.X. Improper solid waste
management increases potential for COVID-19
spread in developing countries. Resour Conserv
Recycl.2020;161:1-2.[DOI:10.1016/j.resconrec
.2020.104947].Availablefrom:https://www.ncbi
.n lm.n ih .gov/pmc/ar t i c les/PMC7221374/pdf /
main.pdf. Accessed on. 22/2/23

20. Lagioia G, Campobasso V, Gallucci T. COVID-19
Pandemic Face Masks Pollution: Case Study from
an Apulian Hospital. Accessed on. 22/2/23

21. Mejjad N, Cherif EK, Rodero A, Krawczyk DA, El
Kharraz J, Moumen A et al. Disposal Behavior of
Used Masks during the COVID-19 Pandemic in
the Moroccan Community: Potential Environmental
Impact. International Journal of Environmental
ResearchandPublicHealth.2021;18(8):4382. [DOI:
10.3390/ijerph18084382 ]. Available from: https://w
ww.mdpi.com/1660-4601/18/8/4382. Accessed on.
22/2/23

22. Cheng KK, Lam TH, Leung CC. Wearing face
masks in the community during the COVID-19
pandemic:altruismandsolidarity.TheLancet2020;
399:e39-e40.[DOI:10.1016/S0140-6736(20)309
18-1]. Availablefrom:https://www.thelancet.com/jour
nals/lancet/article/PIIS0140-6736(20)309181/
fulltext. Accessed on. 22/2/23

Volume No. 28 (1), March 2023 44

Knowledge, Attitude and Practice towards Use, Reuse and Disposal of Face Masks during COVID-19 Pandemic amongst

University Students of Karachi

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 4.0 License
(CC BY-NC 4.0). To view a copy of this license, visit http://creativecommons.org/licenses/by-nc/4.0/


