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Abstract

Objective

To explore perceived barriers associated with facemask adherence to prevent spread of
COVID-19 spread in Pakistani population.

Methodology

A cross sectional study was conducted from 25-July 2020 to 5-August 2020. Participants of
both genders of age >17 years, currently residing in Pakistan, who had access to internet
and understood English were included in the survey. The survey was designed on Google
form and was distributed digitally across different areas of Pakistan via social media. Survey
included questions regarding socio-demographics, facemask adherence and perceived bar-
riers related to facemask adherence such as perceived risks, health concerns, comfort,
social influences, religious/cultural norms and social protocols and health recommenda-
tions. SPSS version 23 was used to analyze data. Independent t-test/One-way ANOVA was
applied to assess significant difference between perceived barriers to wear face mask and
socio-demographic factors, p-value <0.05 was taken as statistically significant. Post-hoc
LSD test was also applied where applicable.

Results

Only 20% of the participants reported non-adherence to facemask. Amongst these partici-
pants, majority agreed that comfort was the main barrier precluding them from wearing a
mask, 89.4% subjects saying that it was too hot to wear it and 84.1% saying that a mask
was too uncomfortable to wear. Whereas, 82.1% highly agreed that difficulty in breathing is
perceived barrier related to facemask usage. Statistically significant difference was found
between health concerns with gender (p = 0.031), locality (p = 0.001) and religion (p = 0.03);
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comfort with locality (p = 0.007); social influences with gender (p = 0.001), ethnicity (p =
0.001) and locality (p = 0.017); cultural/religious norms with religion (p = 0.001) and social
protocols and health recommendations with age (p = 0.015).

Conclusion

Despite of satisfactory facemask adherence, still there are perceived barriers to it. In order
to increase utilization of face masks among the general population, strict health policies
should be implemented and awareness regarding the importance of face masks should be
enhanced by educational interventions.

Introduction

COVID-19 is a respiratory illness that emerged in China in December 2019 and spread widely
around the world [1]. As of 26 July 2020, 15,785,641 confirmed cases of COVID-19, including
640,016 fatalities, have been reported to the WHO worldwide [2]. Evidence suggests that the
coronavirus is predominantly spread from person to person through respiratory droplets and
contact [3]. Globally, one in five individuals might have higher odds of developing severe
COVID-19 due to underlying diseases. However, this probability differs considerably by age,
gender, ethnicity, socio-economic status, occupation and education level [4].

The public health initiatives including closure of border, cancellation of flights, quarantine,
massive testing for case detection, rapid contact tracing, regular hand washing, sanitization of
materials and subsequent social distancing measures comprising of closure of school, work
from home, cancelation of all large gatherings and social activities excluding essential services
were also adopted to various degrees and for specific periods in different geographical areas to
minimize the possibility of community transmission [5]. In past many of these initiatives were
adopted to stop the spread of severe respiratory syndromes (SARS) and pandemic influenza A
HI1NI1 in China and other countries [6, 7].

Previous studies showed that community-wide use of facemask during the past epidemics
or current pandemic of COVID-19 can be effective in breaking the chain of transmission of
the virus. In Beijing a case-control study was carried out during SARS 2003, which showed
70% reduction in risk of SARS 2003 transmission by wearing face mask outdoors [8]. WHO
and other health organizations also agreed to the fact that facemask can limit COVID-19
spread in communities [9-11]. However, use of facemask remains controversial among gen-
eral population, due to different guidelines by governments and public health organizations
initially disagreeing on the guidelines for wearing facemask [5]. According to recent research,
the most common reported hurdles to facemask adherence were discomfort, financial reasons,
and forgetfulness [12]. Additionally, other studies reported health literacy, a lack of resources,
and poverty were the most significant hurdles to COVID-19 prevention [13-16].

In Pakistan, outbreak of COVID-19 poses a significant burden to healthcare facilities. Gov-
ernment of Pakistan has made the use of face masks compulsory in public and crowded places
on 30 May 2020 [17]. Although the Pakistani government is actively promoting face masks,
hand washing and sanitization, and social distance, many individuals remain hesitant to take
these measures. There are segments of the people in Pakistan who do not understand how and
why facemasks can protect them from COVID-19. Hence, the current study was conducted to
explore perceived barriers associated with facemask usage among the general population to
prevent COVID-19 spread in Pakistan. Addressing these barriers and their associated factors
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paves the way for strategies that support widespread use of mask, and enable policy makers to
make decisions with a focus on risk perceptions, thus aiding in Covid-19 prevention.

Methodology

It was a cross-sectional survey conducted from 25-July 2020 to 5-August 2020. Sample size of
596~600 was estimated using PASS version 11 sample size calculator, by taking statistics as
79.8% for usage of facemask among general public in Pakistan [18], margin of error as 3.3%
and 95% confidence level. Subjects of age >17 years, of either gender, currently residing in
Pakistan, who had access to internet, and understood English were included in the survey. Sur-
vey was distributed digitally across different areas of Pakistan via social media i.e. Facebook,
Gmail, LinkedIn, Instagram, Snapchat, Twitter and WhatsApp. Non-random convenience
sampling technique was employed for selecting the subjects. Participants with known and
diagnosed respiratory disorders and who did not give consent were excluded from the study.

Survey was designed on google forms in English language. Survey included an informed
consent form in which participants were informed of the objectives, risks, and benefits of the
study. Participation in the survey was totally voluntary and all information was kept secure
and confidential. Participants were free to withdraw from the study at any point.

The survey included 31 questions. There were questions regarding socio-demographics
such as age, gender, locality, ethnicity, education level, employment status and marital status.
There was a question regarding adherence to facemask i.e. “Do you wear a facemask when you
go outside or in public/crowd to prevent/limit COVID-19 spread?” with responses as ‘yes” or
‘no’. The participants who answered “no” were then asked for perceived barriers related to
wearing a facemask i.e. (1) perceived risk, (2) health concerns, (3) comfort, (4) social influ-
ences, (5) cultural/religious norms and (6) social protocols and health recommendations [19].
(Fig 1) Three items were designed for perceived risks to assess the extent to which responders
perceive they are at risk of getting the COVID-19. Three items were designed for health con-
cerns to assess the extent to which respondents perceive they face health issues when they wear
a facemask. Four items were used to assess opinions of responders regarding comfort of face-
mask. Seven items were used to see if social influences were perceived barriers for wearing a
face mask for COVID-19 prevention. One item was to assess the religious or cultural barriers
to wearing face masks to prevent the spread of COVID-19. Two items were designed to assess
if health policy or recommendations from health consultants, were one of the barriers influ-
encing the respondents. Participants were asked to rate how much they perceived each barrier
on a 5-point Likert scale [1 = Strongly disagree (SD), 2 = Disagree (D), 3 = Neutral (N),

4 = Agree (A) and 5 = Strongly agree (SA)]. We calculated mean composite score of each per-
ceived barrier by adding individual’s score and dividing it by the number of items constituting
the sub-scale. Following this, participants were asked the question “In their opinion what is the
best alternative for a facemask”. Estimated time to complete the whole survey was 10-15 min-
utes per person.

Pilot testing of questionnaire was done using reliability analysis. For pilot testing 30 samples
were included in the analysis according to a flat rule of thumb [20] before administration and
Cronbach’s alpha value was estimated as 71%.

This research followed ethical guidelines as specified by Declaration of Helsinki. Ethical
approval was sought by ethical review committee of Ameen Medical and Dental Center, Kara-
chi Pakistan (Ref# ERC-AMDC/016/2020).

SPSS version 23 was used to analyze data. Mean and SD were computed for numeric vari-
able like age and score of perceived barriers (sub-scales). Frequency and percentages were esti-
mated for categorical variables like age groups, gender, ethnicity, locality, religion, education
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Fig 1. Conceptual framework for perceived barriers for facemask adherence.

https://doi.org/10.1371/journal.pone.0267376.9001

level, employment status and marital status. Independent t-test/One-way ANOVA was applied
to assess significant difference between perceived barriers to wear face mask and potential fac-
tors i.e. age, gender, ethnicity, locality, religion, education level, employment status and marital
status, p-value <0.05 was taken as statistically significant. Post-hoc LSD test was also applied
where applicable.

Results

After inflating the sample size by 30% for non-respondents, a total of 810 participants were
approached. The survey required participants to fill out all of the questions with no omissions
allowed, so they were no missing values in the data. Out of 810 participants, 780 participants
responded back (response rate = 96.2%). However, 12 participants declined to participate in
the survey and thus in the final analysis 768 participants were included (Fig 2).

Out of 768 participants, 80% of the participants reported that they wore face masks when
they went outside in crowded and public places, while 20% reported that they did not wear
face masks (Fig 3).

Among 151 participants with face mask non-adherence, 81 were males and 70 were females.
Majority of the participants were of age less than and equal to 30 years (84.1%) and the mean
age of the study participants was estimated as 25.05+5.93 years (Range: 18-45 years). Out of
151, 39.7% participants were Urdu ethnicity, 19.9% were Punjabi, 18.5% were Sindhi, 11.3%
were Pathan, 2.6% were Baloch, and 7.9% were from other minor ethnicities. About 87.4% of
the respondents reported that they lived in urban area. Most of the participants were Muslims
(90.1%) and 9.9% were non-Muslims. Out of 151, 48 participants were graduates and 68 were
post-graduate. Majority of the participants were unemployed (53%), followed by full-time
employed (37.7%), part time employed (5.3%) and housewife (4%) respectively. Of 151 partici-
pants, 128 were unmarried, and 23 were married (Table 1).

Those 20% (n = 151) participants who reported non-compliance with the facemask to pre-
vent COVID-19 spread were then further asked for possible perceived barriers. About 32.4%
(SA 13.9%, A 18.5%) of the responders agreed the statement that mask cannot protect them
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Fig 2. Flowchart of study participants.

https://doi.org/10.1371/journal.pone.0267376.9002
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Fig 3. The prevalence of facemask usage among the respondents.
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from COVID-19, 13.9% (SA 10.6%; 3.3%) agreed with the statement that they do not need to
wear mask because they have already been infected with COVID-19, and almost 35.1% (SA
27.2%; A 7.9%) of the responders agreed that they don’t need to wear mask because they have
a strong immune system. About 82.1% (SA 45%; A 37.1%) of the participants agreed that they
experience difficulty in breathing when they wear a facemask, 67.6% (SA 40.4%; A 27.2%) of
the participants agreed that facemask cause skin problems and almost half of the respondents
(SA 27.8%; A 23.2%) agreed that facemask causes stress. Approximately 89.4% (SA 59.6%, A
29.8%) agreed that face mask is too hot in the summer, 27.1% (SA 18.5%; A 8.6%) agreed that
face masks make their glasses foggy, 84.1% (SA 60.3%; 23.8%) agreed that wearing a face mask
makes them feel uncomfortable. Out of 151 participants, 76.9% agreed (SA 32.5%; A 44.4%)
that facemask causes difficulty in eating, drinking and speaking. About 59% of the respondents
agreed (SA 41.1%, A 17.9%) that face masks make them look ugly and 43.7% (SA 12.6%; A
31.1%) agreed that face masks hide their smiles. While 30.4% (SA 11.9%; A 18.5%) of the par-
ticipants agreed that face masks muffle their voices. About 19.2% (SA 11.3%; A 7.9%) of the
respondents agreed that people treat them differently if they wear a face mask, whereas 23.6%
(SA 13.2%; A 10.6%) agreed that if they wear a face mask then people think they are infected
with COVID-19. About 8.3% of the participants agreed (SA 1.3%; A 7.3%) that their family
does not support them in wearing a mask and only 4% of the participants agreed (SA 0.7%; A
3.3%) that they do not want to wear a face mask because their friends do not like it. Only 7.3%
of the participants agreed that they do not want to wear a mask because it is against their cul-
tural or religious values. Only 9.2% of the participants agreed (SA 7.9%; A 1.3%) that they do
not wear face masks because there is no policy regarding it in their locality. Of the respondents,
21.2% (SA 15.2%; A 6%) agreed that it is not necessary to wear face masks because their health
consultant does not recommend them (Table 2).

Table 3 displays the relationship between potential factors and the perceived barriers to
wear facemask The participants of age <30 years highly agreed about social protocols and
health recommendations as perceived barriers than participants of age >30 years. Hence,
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Table 1. Demographic information of study participants with face mask adherence (n = 151).

Variables n (%)
Age groups

<30 years 127 (84.1)
>30 years 24 (15.9)
Mean+SD 25.05+£5.93
Gender

Male 81 (53.6)
Female 70 (46.4)
Ethnicity

Urdu speaking 60 (39.7)
Sindhi 28 (18.5)
Punjabi 30 (19.9)
Pathan 17 (11.3)
Balochi 4(2.6)
Others 12 (7.9)
Locality

Urban 132 (87.4)
Rural 19 (12.6)
Religion

Muslim 136 (90.1)
Non-Muslim 15(9.9)
Education level

Primary 0
Secondary 10 (6.6)
Post-secondary 25 (16.6)
Graduate 48 (31.8)
Post graduate 68 (45)
Employment status

Unemployed 80 (53)
Part time 8(5.3)
Full time 57 (37.7)
Housewife 6 (4)
Marital status

Single 128 (84.8)
Married 23 (15.2)

https://doi.org/10.1371/journal.pone.0267376.t001

statistically significant relationship was found between age and social protocols and health rec-
ommendations with p-value = 0.015. Females highly agreed that health concerns (p = 0.031)
and social influences (p = 0.001) are the perceived barriers in wearing of facemask as compared
to males. With respect to ethnicity, Punjabi and Urdu speaking participants greatly agreed that
social influences are the perceived barriers in wearing of facemask. There was statistically sig-
nificant effect of ethnicity on social influences as perceived barrier with p = 0.001, which indi-
cates at least two means are different. Post hoc comparisons (Table 4) using LSD test indicated
that mean social influences score for the Urdu speaking was significantly different than Sindhi
(p = 0.013), Punjabi (p = 0.047) and other ethnic groups (p = 0.051). Further, mean social
influences score for the Sindhi participants was statistically different than Punjabi (p = 0.001),
mean social influences score for the Punjabi participants was statistically different than Pathan
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Table 2. Descriptive statistics of perceived barriers to wearing face masks.

Perceived barriers Items Responses Mean | St. Dev
SD D N A SA
Perceived risk It cannot protect me from COVID-19 13 (8.6%) |63 26 28 21 2.87 122
(41.7%) (17.2%) (18.5%) (13.9%)
I am already being infected with COVID-19 | 35 (23.2%) | 70 25 5(3.3%) |16 232 | 1.18
(46.4%) | (16.6%) (10.6%)
I have strong immune system 23(15.2%) | 64 11 (7.3%) | 12 (7.9%) | 41 2.89 | 148
(42.4%) (27.2%)
Health concerns It causes me difficulty in breathing - 18 9 (6%) 56 68 (45%) |4.15 |0.98
(11.9%) (37.1%)
It causes skin problems (i.e. itching, acne 22 (14.6%) | 17 10 (6.6%) |41 61 3.68 | 1.46
and pimples) (11.3%) (27.2%) (40.4%)
It causes stress 33(21.9%) | 30 11 (7.3%) | 35 42 3.15 | 1.55
(19.9%) (232%) | (27.8%)
Comfort It’s too hot in summer - 4(2.6%) |12(7.9%) | 45 90 446 |0.76
(29.8%) (59.6%)
It makes my glasses foggy 71 (47%) |19 20 13 (8.6%) |28 239 | 1.57
(12.6%) | (13.2%) (18.5%)
I feel uncomfortable 3 (2%) 9 (6%) 12 (7.9%) | 36 91 434 |0.99
(23.8%) | (60.3%)
It causes difficulty in eating, drinking and 2 (1.3%) 11 (7.3%) | 22 67 49 399 |094
speaking (14.6%) (44.4%) (32.5%)
Social influences It makes me look ugly 25 (16.6%) | 26 11(7.3%) | 27 62 350 |1.56
(17.2%) (17.9%) (41.1%)
It hides my smile 18 (11.9%) | 32 35 47 19 311 |1.22
(212%) | (232%) | 3L.1%) | (12.6%)
It muffles my voice 40 (26.5%) | 45 20 28 18 2.60 |1.37
(29.8%) (13.2%) (18.5%) (11.9%)
People treat me differently 44 (29.1%) | 61 17 12 (7.9%) | 17 232 | 1.28
(40.4%) (11.3%) (11.3%)
People think I am infected with COVID-19 | 54 (35.8%) | 51 10 (6.6%) | 16 20 2.32 | 1.40
(33.8%) (10.6%) | (13.2%)
My family does not support it 94 (62.3%) | 30 14 (9.3%) | 11 (7.3%) | 2(1.3%) |1.66 |1.01
(19.9%)
My friends do not like it 46 (30.5%) | 82 17 5(3.3%) 1(0.7%) 1.89 |0.78
(54.3%) (11.3%)
Cultural/religious norms It is against my cultural or religious norms | 122 10 (6.6%) | 8 (5.3%) |11 (7.3%) 1.39 1 0.89
(80.8%)
Social protocols and health There is no policy regarding it in my locality | 89 (58.9%) | 48 - 2(1.3%) | 12(7.9%) | 1.68 | 1.12
recommendations (31.8%)
My health consultant does not recommend | 81 (53.6%) | 24 14 (9.3%) | 9 (6%) 23 2.13 | 1.50
me (15.9%) (15.2%)

https://doi.org/10.1371/journal.pone.0267376.t002

(p = 0.002), Balochi (p = 0.022) and other ethnic groups (p = 0.002). Participants who were liv-
ing in rural areas highly agreed that health concerns and comfort are perceived barriers,
whereas participants from urban area greatly agreed that social influences are the perceived
barriers to wear facemask. Hence, there was statistically significant association between locality
and perceived barriers such as health concerns (p = 0.001), comfort (p = 0.007) and social
influences (p = 0.017). Muslim participants highly agreed that health concerns are perceived
barriers to wear mask, whereas non-Muslim highly agreed that cultural/religious norms are
the perceived barriers to wear facemask. Statistically significant difference was found between
religion and perceived barriers such as health concerns (p = 0.03) and cultural religious norms
(p = 0.001).
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Table 4. Post hoc comparisons using LSD test for mean social influences score and ethnicity.

(I) Ethnicity Mean Difference (I-]) Std. Error p-value 95% Confidence Interval
Lower Bound Upper Bound
Urdu speaking Sindhi 0.33* 0.14 0.01 0.07 0.61
Punjabi -0.26* 0.13 0.05 -0.53 0.00
Pathan 0.29 0.16 0.07 -0.03 0.61
Balochi 0.46 0.30 0.13 -0.14 1.06
Others 0.37 0.19 0.05 0.00 0.74
Sindhi Urdu speaking -0.33* 0.14 0.01 -0.61 -0.07
Punjabi -0.60* 0.16 0.00 -0.91 -0.30
Pathan -0.05 0.18 0.79 -0.41 0.31
Balochi 0.12 0.32 0.70 -0.50 0.75
Others 0.03 0.20 0.89 -0.38 0.43
Punjabi Urdu speaking 0.26* 0.13 0.05 0.00 0.53
Sindhi 0.60* 0.16 0.00 0.30 0.91
Pathan 0.55* 0.18 0.00 0.20 0.91
Balochi 0.72* 0.31 0.02 0.11 1.35
Others 0.63* 0.20 0.00 0.23 1.03
Pathan Urdu speaking -0.29 0.16 0.07 -0.61 0.03
Sindhi 0.05 0.18 0.79 -0.31 0.41
Punjabi -0.55* 0.18 0.00 -0.91 -0.20
Balochi 0.17 0.33 0.60 -0.48 0.82
Others 0.07 0.22 0.74 -0.36 0.51
Balochi Urdu speaking -0.46 0.30 0.13 -1.06 0.14
Sindhi -0.12 0.32 0.70 -0.75 0.50
Punjabi -0.72* 0.31 0.02 -1.35 -0.11
Pathan -0.17 0.33 0.60 -0.82 0.48
Others -0.10 0.34 0.78 -0.77 0.58
Others Urdu speaking -0.37 0.19 0.05 -0.74 0.00
Sindhi -0.03 0.20 0.89 -0.43 0.38
Punjabi -0.63* 0.20 0.00 -1.03 -0.23
Pathan -0.07 0.22 0.74 -0.51 0.36
Balochi 0.10 0.34 0.78 -0.58 0.77

*. The mean difference is significant at the 0.05 level.

https://doi.org/10.1371/journal.pone.0267376.t1004

151 participants, who reported non-compliance with face masks to prevent COVID-19
spread, were then asked about their opinions regarding the best alternative to face masks.
Most of the participants responded that social distancing (57%) is the best alternative to face
mask, followed by hand washing (14%) (Fig 4).

Discussion

In the present study, more than 30% of the participants agreed that masks cannot protect them
from COVID-19 and almost 35.1% agreed that they do not need to wear masks because they
have a strong immune system. This result can be attributed to the fact that the majority of the
respondents (79.3%) were young adults (<30 years old). Individuals of this age bracket are
generally stronger and healthier and may neglect the possibility of getting infected by COVID-
19 and believe that precautions should only be taken by vulnerable groups, or outside of their
vicinity [21]. A multi-country research also showed that younger population consider
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Fig 4. Best alternative to facemask.
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themselves at lower perceived risk of contracting COVID-19 than older individuals and there-
fore low adherence to facemask wearing was observed among these people [22].

No doubt, a face mask is not the most convenient or comfortable protective gear to wear. In
excruciatingly hot weather, it can be exhausting as it can cause immense perspiration and the
consequent discomfort. It also fogs up the spectacles and therefore causes vision problems and
discomfort for those wearing it. Face masks can be uncomfortable if not worn properly and
can get in the way of drinking, eating, and speaking (especially on the cellphone). The present
study also validates these concerns because it was found that participants highly agreed that
feelings of discomfort and health concerns are the most frequent perceived barriers towards
wearing face masks. In a previous research, it had been observed that 86% of the respondents
agreed that wearing a face mask is uncomfortable [21]. Hence, bad experiences while wearing
a mask such as poor ventilation, moisture, thermal issues, and buildup of dirt served as signifi-
cant barriers in the mask usage [23]. It was also found that mean score for health concerns was
significantly higher among females than males (p<<0.05). Females tend to be more conscious
regarding their skin issues such as acne and rashes and therefore there is a higher health con-
cern found in females than males towards wearing a mask. Furthermore, females also like to
be more aware of their overall looks as this serves as a source of self-confidence and therefore,
wearing a mask might be effecting their confidence level. There is also a possibility of lack of
awareness in people living in rural areas in terms of not having enough knowledge regarding
the pandemic and its preventive measures. Another possible reason could be the availability
and affordability of face masks. Due to the high demand and hike in price of this protective
gear, many people were deprived of its supply and thus people in the rural areas could also
have had limited access to face masks, so therefore these people subsided to wearing it less fre-
quently or not wearing it at all.

In the present study, 59% of the participants agreed that social influences such as wearing a
face mask makes them look ugly and 43.7% agreed that a face mask hides their smile. While a
small proportion (19.2%) of participants agreed that people treat them differently and think
that they are infected with COVID-19 if they wear a face mask. These findings might be due to
the fact that participants believe that wearing a face mask hides their face and makes people
misinterpret their feelings [19, 24]. It has also been observed in previous studies that 75% of
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the participants agreed that face masks might cause people to view them as ill and therefore
they might be subject to consequent discrimination when wearing one [25]. This is an interest-
ing point that individuals want to hide their illness by not wearing facemask in order to avoid
critics by others, especially by their friends and colleagues. This is an interesting point because
it showcases the mentality of people wanting to hide their illness by not wearing face mask in
order to avoid judgement by others, especially by their friends and colleagues. In US, it has
been observed that people do not want to wear face mask because they are afraid of being criti-
cized and judged for wearing one, whereas in Asian countries, practice of wearing face masks
during viral infection is considered as act of kindness and responsibility towards their society
[26]. The results of the present study and other stated experiments suggest that people are
more conscious towards the judgement of others and tend to prioritize the criticism over their
health.

In the present research, the majority of the participants were Muslims (95.6%), whereas
only 4.4% were Non-Muslims. The significantly high mean score for cultural/religious barriers
was observed among Non-Muslims than Muslims (p<0.05). This might be due to the fact that
for Non-Muslim females, covering of face practices are uncommon and it is against their reli-
gious and cultural norms [27]. Another possible justification for such findings can be due to the
societal perception that covering one’s face is considered as a conservative act and females who
do decide to cover their face are commonly perceived as old-fashioned or highly religious.
Therefore, it is a possibility that because of such societal pressures, Non-Muslim females do not
want to use face mask as this might put them in the “conservative” category by the community.

Furthermore, in the present research, less proportion of participants agreed that external
policy is the perceived barrier to face mask usage. In a previous research, it had been observed
that 58% of the participants agreed that it is important to wear face masks because their health
experts recommended it. Whereas in this research, it was observed that 21.2% of the partici-
pants agreed that it is not necessary to wear face mask because their health consultants do not
recommend them, while 69.5% disagreed with this statement [19].

To the best of our knowledge, this was the 1** study that has highlighted and thoroughly
assessed the potential barriers perceived by Pakistani community for wearing facemasks to
prevent COVID-19 spread. Application of the convenience sampling method was one of the
drawbacks of the present research, as it is susceptible to selection bias and lack of generalizabil-
ity. Online surveys also reduced the generalizability of the findings, since the samples were
confined to those with internet connectivity, which therefore restricted certain groups of peo-
ple (such as illiterate people, people from low socio-economic status, people living in rural
areas, people without internet connectivity, etc.) to take part in the study. For further studies,
random sampling techniques should be applied as well as people without internet access
should be included. This would reduce the sampling error and increase the accuracy of results.

Conclusion

Despite of the satisfactory facemask adherence, still there are perceived barriers to it. In order
to increase utilization of face masks among the general population, strict health policies should
be implemented and awareness regarding the importance of face masks should be enhanced
by educational interventions.

Supporting information

S1 File.
(DOCX)

PLOS ONE | https://doi.org/10.1371/journal.pone.0267376 May 19, 2022 12/15


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0267376.s001
https://doi.org/10.1371/journal.pone.0267376

PLOS ONE

Barriers to facemask adherence during pandemic

S1 Data.
(SAV)

Author Contributions
Conceptualization: Khadijah Abid, Hassan Ahmed, Yashfika Abdul Bari, Maryam Younus.

Data curation: Khadijah Abid, Hassan Ahmed, Yashfika Abdul Bari, Maryam Younus, Zainab
Pervez Khambati, Abira Imran.

Formal analysis: Khadijah Abid, Hassan Ahmed, Yashfika Abdul Bari, Maryam Younus,
Abira Imran, Abdul Jabbar.

Funding acquisition: Khadijah Abid, Hassan Ahmed.

Investigation: Khadijah Abid, Hassan Ahmed, Zainab Pervez Khambati, Abira Imran, Abdul
Jabbar.

Methodology: Khadijah Abid, Hassan Ahmed, Yashfika Abdul Bari, Maryam Younus, Zainab
Pervez Khambati, Abira Imran, Abdul Jabbar.

Project administration: Khadijah Abid, Hassan Ahmed, Abdul Jabbar.
Resources: Khadijah Abid, Hassan Ahmed, Maryam Younus, Abdul Jabbar.
Software: Khadijah Abid, Hassan Ahmed, Yashfika Abdul Bari, Abira Imran.
Supervision: Khadijah Abid, Hassan Ahmed.

Validation: Khadijah Abid, Hassan Ahmed, Yashfika Abdul Bari, Maryam Younus, Zainab
Pervez Khambati, Abira Imran, Abdul Jabbar.

Visualization: Khadijah Abid, Hassan Ahmed, Yashfika Abdul Bari, Maryam Younus, Abdul
Jabbar.

Writing - original draft: Khadijah Abid, Hassan Ahmed, Zainab Pervez Khambati.
Writing - review & editing: Khadijah Abid, Hassan Ahmed, Zainab Pervez Khambati.

References

1. Cascella M, Rajnik M, Cuomo A, Dulebohn SC, Di Napoli R. Features, Evaluation and Treatment Coro-
navirus (COVID-19). StatPearls. Treasure Island (FL): StatPearls Publishing. Copyright © 2020, Stat-
Pearls Publishing LLC.; 2020.

2. WHO. Coronavirus disease (COVID-19) Situation Report— 188: World health organization; 2020 [cited
2020 July 27]. Available from: https://www.who.int/docs/default-source/coronaviruse/situation-reports/
20200726-covid-19-sitrep-188.pdf?sfvrsn=f177c3fa_2

3. KumarJ, Katto MS, Siddiqui AA, Sahito B, Jamil M, Rasheed N, et al. Knowledge, Attitude, and Prac-
tices of Healthcare Workers Regarding the Use of Face Mask to Limit the Spread of the New Coronavi-
rus Disease (COVID-19). Cureus. 2020; 12(4):e7737. https://doi.org/10.7759/cureus.7737 PMID:
32455057

4. Wolf MS, Serper M, Opsasnick L, O’'Conor RM, Curtis L, Benavente JY, et al. Awareness, Attitudes,
and Actions Related to COVID-19 Among Adults With Chronic Conditions at the Onset of the U.S. Out-
break: A Cross-sectional Survey. Annals of internal medicine. 2020; 173(2):100-9. https://doi.org/10.
7326/M20-1239 PMID: 32271861

5. ChengVC, Wong SC, Chuang VW, So SY, Chen JH, Sridhar S, et al. The role of community-wide wear-
ing of face mask for control of coronavirus disease 2019 (COVID-19) epidemic due to SARS-CoV-2.
The Journal of infection. 2020; 81(1):107—14. https://doi.org/10.1016/}.jinf.2020.04.024 PMID:
32335167

PLOS ONE | https://doi.org/10.1371/journal.pone.0267376 May 19, 2022 13/15


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0267376.s002
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200726-covid-19-sitrep-188.pdf?sfvrsn=f177c3fa_2
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200726-covid-19-sitrep-188.pdf?sfvrsn=f177c3fa_2
https://doi.org/10.7759/cureus.7737
http://www.ncbi.nlm.nih.gov/pubmed/32455057
https://doi.org/10.7326/M20-1239
https://doi.org/10.7326/M20-1239
http://www.ncbi.nlm.nih.gov/pubmed/32271861
https://doi.org/10.1016/j.jinf.2020.04.024
http://www.ncbi.nlm.nih.gov/pubmed/32335167
https://doi.org/10.1371/journal.pone.0267376

PLOS ONE

Barriers to facemask adherence during pandemic

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,
25.

Cheng VC, Lau SK, Woo PC, Yuen KY. Severe acute respiratory syndrome coronavirus as an agent of
emerging and reemerging infection. Clinical microbiology reviews. 2007; 20(4):660-94. https://doi.org/
10.1128/CMR.00023-07 PMID: 17934078

Cheng VC, ToKK, Tse H, Hung IF, Yuen KY. Two years after pandemic influenza A/2009/H1N1: what
have we learned? Clinical microbiology reviews. 2012; 25(2):223-63. https://doi.org/10.1128/CMR.
05012-11 PMID: 22491771

Wu J, Xu F, Zhou W, Feikin DR, Lin CY, He X, et al. Risk factors for SARS among persons without
known contact with SARS patients, Beijing, China. Emerging infectious diseases. 2004; 10(2):210-6.
https://doi.org/10.3201/eid1002.030730 PMID: 15030685

WHO. Q&A: Masks and COVID-19: World health organization; 2020 [cited 2020 July 30]. Available
from: https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/
g-a-detail/g-a-on-covid-19-and-masks

CDC. Considerations for Wearing Cloth Face Coverings U.S. Department of Health & Human Services:
Centers for disease control and prevention; 2020 [cited 2020 July 30]. Available from: https://www.cdc.
gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover-guidance.html?CDC_AA_refVal=
https%3A%2F %2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov9%2Fprevent-getting-sick%2Fcloth-
face-cover.html

EDCD. Using face masks in the community. Stockholm: European Centre for Disease Prevention and
Control.; 2020 [cited 2020 July 30]. Available from: https://www.ecdc.europa.eu/en/publications-data/
using-face-masks-community-reducing-covid-19-transmission#copy-to-clipboard

Abd Elhameed Ali R, Ahmed Ghaleb A, Abokresha SA. COVID-19 related knowledge and practice and
barriers that hinder adherence to preventive measures among the Egyptian community. An epidemio-
logical study in Upper Egypt: J Public Health Res. 2021 Mar 5; 10(1):1943. https://doi.org/10.4081/jphr.
2021.1943 eCollection 2021 Jan 14 PMID: 33849256

Lucero-Prisno DE 3rd, Adebisi YA, Lin X. Current efforts and challenges facing responses to 2019-
nCoV in Africa. Glob Health Res Policy. 2020; 5:21. https://doi.org/10.1186/s41256-020-00148-1
PMID: 32391440

Magbool A, Khan NZ. Analyzing barriers for implementation of public health and social measures to pre-
vent the transmission of COVID-19 disease using DEMATEL method. Diabetes Metab Syndr. 2020; 14
(5):887-92. https://doi.org/10.1016/j.dsx.2020.06.024 PMID: 32563940

Noreen N, Dil S, Niazi S, Naveed |, Khan N, Khan F, et al. COVID 19 pandemic & Pakistan; limitations
and gaps. Global Biosecurity. 2020; 1(4).

Yazdani A, Wells R. Barriers for implementation of successful change to prevent musculoskeletal disor-
ders and how to systematically address them. Appl Ergon. 2018; 73:122—40. https://doi.org/10.1016/j.
apergo.2018.05.004 PMID: 30098627

GOP. COVID-19 Pakistan: Governmemt of Pakistan 2020 [cited 2020 July 30]. Available from: http://
covid.gov.pk/stats/pakistan

Saglain M, Ahmed A, Nabi |, Gulzar A, Naz S, Munir MM, et al. Public Knowledge and Practices Regard-
ing Coronavirus Disease 2019: A Cross-Sectional Survey From Pakistan. Frontiers in Public Health.
2021; 9(377). https://doi.org/10.3389/fpubh.2021.629015 PMID: 34026708

Hung Y-w. A Study of Barriers to the Wearing of Face Masks by Adults in the US to Prevent the Spread
of Influenza: Arizona State University; 2018.

Machin D, Campbell MJ, Tan SB, Tan SH. Sample sizes for clinical, laboratory and epidemiology stud-
ies: John Wiley & Sons; 2018.

Budhwani H, De P. Disparities in influenza vaccination across the United States: Variability by minority
group, Asian sub-populations, socio-economic status, and health insurance coverage. Public Health.
2016; 138:146-53. https://doi.org/10.1016/j.puhe.2016.04.003 PMID: 27178130

Face masks and coverings for the general public: Behavioural knowledge, effectiveness of cloth cover-
ings and public messaging: The Royal Society; 2020 [cited 2020 Aug 13]. Available from: https://
royalsociety.org/-/media/policy/projects/set-c/set-c-facemasks.pdf?la=en-GB&hash=
A22A87CB28F7D6ADIBD93BBCBFC2BB24

Morishima M, Kishida K, Uozumi T, Kamijo M. Experiences and problems with hygiene masks reported
by Japanese hay fever sufferers. International Journal of Clothing Science and Technology. 2014;
26:262-73.

Fischer AH, Manstead AS. Social functions of emotion. Handbook of emotions. 2008; 3:456—68.

Teasdale E, Santer M, Geraghty AW, Little P, Yardley L. Public perceptions of non-pharmaceutical
interventions for reducing transmission of respiratory infection: systematic review and synthesis of qual-
itative studies. BMC public health. 2014; 14:589. https://doi.org/10.1186/1471-2458-14-589 PMID:
24920395

PLOS ONE | https://doi.org/10.1371/journal.pone.0267376 May 19, 2022 14/15


https://doi.org/10.1128/CMR.00023-07
https://doi.org/10.1128/CMR.00023-07
http://www.ncbi.nlm.nih.gov/pubmed/17934078
https://doi.org/10.1128/CMR.05012-11
https://doi.org/10.1128/CMR.05012-11
http://www.ncbi.nlm.nih.gov/pubmed/22491771
https://doi.org/10.3201/eid1002.030730
http://www.ncbi.nlm.nih.gov/pubmed/15030685
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/q-a-on-covid-19-and-masks
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/q-a-on-covid-19-and-masks
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover-guidance.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fprevent-getting-sick%2Fcloth-face-cover.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover-guidance.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fprevent-getting-sick%2Fcloth-face-cover.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover-guidance.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fprevent-getting-sick%2Fcloth-face-cover.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover-guidance.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fprevent-getting-sick%2Fcloth-face-cover.html
https://www.ecdc.europa.eu/en/publications-data/using-face-masks-community-reducing-covid-19-transmission#copy-to-clipboard
https://www.ecdc.europa.eu/en/publications-data/using-face-masks-community-reducing-covid-19-transmission#copy-to-clipboard
https://doi.org/10.4081/jphr.2021.1943
https://doi.org/10.4081/jphr.2021.1943
http://www.ncbi.nlm.nih.gov/pubmed/33849256
https://doi.org/10.1186/s41256-020-00148-1
http://www.ncbi.nlm.nih.gov/pubmed/32391440
https://doi.org/10.1016/j.dsx.2020.06.024
http://www.ncbi.nlm.nih.gov/pubmed/32563940
https://doi.org/10.1016/j.apergo.2018.05.004
https://doi.org/10.1016/j.apergo.2018.05.004
http://www.ncbi.nlm.nih.gov/pubmed/30098627
http://covid.gov.pk/stats/pakistan
http://covid.gov.pk/stats/pakistan
https://doi.org/10.3389/fpubh.2021.629015
http://www.ncbi.nlm.nih.gov/pubmed/34026708
https://doi.org/10.1016/j.puhe.2016.04.003
http://www.ncbi.nlm.nih.gov/pubmed/27178130
https://royalsociety.org/-/media/policy/projects/set-c/set-c-facemasks.pdf?la=en-GB&hash=A22A87CB28F7D6AD9BD93BBCBFC2BB24
https://royalsociety.org/-/media/policy/projects/set-c/set-c-facemasks.pdf?la=en-GB&hash=A22A87CB28F7D6AD9BD93BBCBFC2BB24
https://royalsociety.org/-/media/policy/projects/set-c/set-c-facemasks.pdf?la=en-GB&hash=A22A87CB28F7D6AD9BD93BBCBFC2BB24
https://doi.org/10.1186/1471-2458-14-589
http://www.ncbi.nlm.nih.gov/pubmed/24920395
https://doi.org/10.1371/journal.pone.0267376

PLOS ONE Barriers to facemask adherence during pandemic

26. Burgess A, Horii M. Risk, ritual and health responsibilisation: Japan’s ’safety blanket’ of surgical face
mask-wearing. Sociology of health & illness. 2012; 34(8):1184-98.

27. Bakht N. Veiled Objections: Facing Public Opposition to the Nigab. 2009.

PLOS ONE | https://doi.org/10.1371/journal.pone.0267376 May 19, 2022 15/15


https://doi.org/10.1371/journal.pone.0267376

