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Corona virus disease 2019 (COVID-19) outbreak has become a severe community health threat across the
world. Covid-19 is a major illness, presently there is no as such any medicine and vaccine those can claim
for complete treatment. It is spreading particularly in a feeble immune people and casualties are expand-
ing abruptly and put the health system under strain. Among the strategic measures face mask is one of
the most used measures to prevent spread of severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). Wearing a face mask possibly create a false sense of security lead to decline others measures.
Face mask could be risk for the people of under lying medical conditions, old age group, outdoor exercise,
acute and chronic respiratory disorders and feeble innate immune. Restrictive airflow due to face mask is
the main cause of retention of CO2 called hypercapnia that can lead to respiratory failure with symptoms
of tachycardia, flushed skin, dizziness, papilledema, seizure and depression. According to latest updates
face shield and social distancing could be better substitute of face mask.
� 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Contents
1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122
2. Rationale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122
3. Pre-to post COVID-19 face mask compliance scenario . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122
4. A pleiotropic approach of face mask in the prevention of SARS-CoV-2 spread . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125
5. Efficacy and infiltrating capability of face mask. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126
6. Factual facts of face mask . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jsps.2020.12.014&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jsps.2020.12.014
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:mfahmad@jazanu.edu.sa
https://doi.org/10.1016/j.jsps.2020.12.014
http://www.sciencedirect.com/science/journal/13190164
http://www.sciencedirect.com


M.D. Faruque Ahmad, S. Wahab, F. Ali Ahmad et al. Saudi Pharmaceutical Journal 29 (2021) 121–133
7. Face mask induced risk populace and allied health impediments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128
8. A novel approach for alternate of face mask . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131
9. Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

Declaration of Competing Interest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131
Acknowledgments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131
1. Introduction

Corona virus disease 2019 (COVID-19) outbreak has been
emerged as a serious global public health threat. COVID-19 is an
infectious pandemic outbreak caused by SARS-CoV-2 and this
novel strain of SARS-CoV-2 belongs to same family of coron-
aviruses those are responsible for SARS-CoV and MERS-CoV
(Rasmussen et al., 2020; Chan et al., 2020; Wahab et al., 2020).
The cases are still rising in haste across the world and infected
235 countries, areas or territories estimated with approximately
over 35.35 million people infected with 1.03 million deaths. Uni-
ted States America has highest number of cases 7,341,406 among
the all nations with the highest total death 208,433 according to
WHO report on October 6, 2020. As of October 6, 2020, cases from
WHO region reported 6,337,772 in Europe, 17,176,705 in Americ-
as, 2,503,734 in Eastern Mediterranean, 633,080 in Western Paci-
fic, 7,488,605 in South East Asia and 1,206,767 in Africa (WHO,
2020).

Cascella et al., stated strategic measures for COVID-19 preven-
tion in health personnel aspects of patient isolation and infection
control that include steps to be measured during the diagnosis
and care of infected patient, contact, droplet, blood and precaution
should be adopted during specimen collection and induction
(Cascella et al., 2020). Different modes of transmission are investi-
gated including contact, droplet, airborne, fomite, fecal-oral, blood
borne, mother to child and animal to human. Among them contact
and droplet, airborne, fomite transmissions are considered to be
major contributors for the spread of COVID-19. Moreover, the
fecal-oral transmission is a potential source due to the presence
of viral RNA in stool (Perisetti et al., 2020a). A number of studies
uncovered the potential of the fecal-oral route of transmission of
SARS-CoV-2. A pooled prevalence of 48.1% for stool RNA positivity
was obtained after review of 12 studies (Perisetti et al., 2020b).
Other factors too may be responsible for stool RNA positivity. As
per the report of Ling et al., 82% of the patients had persistent stool
RNA positivity even after viral respiratory clearance. The fecal-oral
transmission of COVID-19 may be considered for the cause of diar-
rhea in the community (Ling et al., 2020). Among the COVID-19
patients diarrhea is found to be commonly noted GI symptoms. A
number studies were performed to investigate the prevalence of
diarrhea. Accordingly, the result of prevalence of diarrhea was
found to be 5–10% (Sultan et al., 2020; Cheung et al., 2020), 2–
50% (D’Amico et al., 2020), 22.1% (Hajifathalian et al., 2020) and
36.6% from different studies performed elsewhere. It is not clear
factor play key role in causing the diarrhea in COVID-19 patients
(Perisetti et al., 2020b; Perisetti et al., 2020c).

The significant measures for the public to clean hands subse-
quent to non living and living contacts, use sanitizers, face mask,
social distancing etc. Among the various measures applied by the
people face mask play an important role to control the spread of
SARS-CoV-2 through protecting from infected persons and protect-
ing others from infection and reduce the risk of exposure (Fig. 1)
(Siddiqui et al., 2020a). Despite the fact that strategic measures
of face mask exhibits false sense of security and may lead to death
in specific group of the people.
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2. Rationale

Introduction of mouth and nose coverage by using face mask
can be traced back to the 20th century (Matuschek et al., 2020).
Historically, face mask had been a part of traditional sanitary prac-
tices against contagious diseases in early modern Europe. Face
masks used in today health care system and in the community
can be seen as preventative measure to mitigate or prevent the
spread of infectious disease such as COVID-19. Earlier report sug-
gests that, many of these non-pharmaceutical measures likewise
face mask had been used for the control of community transmis-
sion of severe acute respiratory syndrome (SARS) in 2003 and pan-
demic influenza A H1N1 in 2009 in Hong Kong and other parts of
the world (Cheng et al., 2020). Since the outbreak of SARS-CoV-2,
the use of face masks has become ubiquitous around the world
and it has become an important health measure or we can say as
become a new normal after COVID-19 pandemic (Feng et al.,
2020). Al-though, several recommendations as well as usage
guidelines have been made available byWorld Health Organization
(WHO), Centers for Disease Control and Prevention (CDC) and
other health agencies to prevent transmission of air droplets by
holding it back. In addition, despite of various fact sheet or techni-
cal report available regarding the face mask, its usage in healthy
population is still controversial (Cheng et al., 2020). Subsequently
according to our literature survey, we observed that, a lot of infor-
mation published discussing majorly the benefits of face mask
rather than its drawback while worn for longer duration. We found
that, there is several other health aspect associated with face mask,
which need to address in this current pandemic.

Various studies have been conducted on face mask, studies
were individually evaluated for their reporting and methodological
quality using methods described in the Table 1. It is worthy of eval-
uating above all 11 studies examined the effectiveness and efficacy
of face masks in Hajj setting. One investigation is related to stu-
dents on or off-campus. In the clinical trials, faces mask to be the
best performing intervention as compared to other physical non-
pharmaceutical intervention across different populations and set-
tings. Wearing a face mask was actually associated with greater
likelihood of respiratory illness. This finding is consistent with pre-
vious findings that face masks either offered no significant protec-
tion or were associated with sore throat and with longer duration
of sore throat and fever symptoms. The efectiveness of face mask in
source control hinges on the specific mode of transmission of etio-
logical agent. The results from these types of studies could then be
used to develop evidence based interventions to help prepare for
future pandemics.
3. Pre-to post COVID-19 face mask compliance scenario

Yang et al., 2011 carried a study during the year 2007–2008 to
see the compliance rate of face mask on 400 HCWs and they found
that only 70% were in compliant of wearing mask while in contact
with patients (Yang et al., 2011). A single-center, cross-sectional
study performed by McGaw et al., during the March and May



Fig. 1. Contribution of face mask in control and prevention of severe acute respiratory syndrome coronavirus (SARS-CoV-2) in the community people and health personnel.
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2009 on total 132 HCWs. They reported that face mask and safety
goggles were 87%, and 56% respectively (McGaw et al., 2012). One
of the studies conducted on nurses (n-1074) to see the compliance
of PPE and they reported that only 44% nurses were adhering to the
recommended uses of PPE (Nichol et al., 2013). Chughtai et al., sug-
gested both medical and cloth masks were in use during the
4 weeks of their study and reported that medical mask used were
77% (Chughtai et al., 2016). Similarly, Haile et al., reported that
HCWs were following standard precaution while in the hospital
setting was 12% (Haile et al., 2017). Based upon the above men-
tioned pre-covid-19 face mask and safety goggles compliance rate,
we can say it actually varied from the region to region so it
becomes very difficult to say a particular compliance rate.

However, since the declaration of COVID-19 outbreak on
March 11, 2020, a global pandemic from the WHO there has been
seen a sharp surge in the usage of facemask by the healthcare
work as well as the mass populations. Several studies have been
carried out by various authors to show the real representation
of compliance rate for facemask and safety goggle during the cur-
rent pandemic. Picard et al observed that wearing of face mask in
HCWs showed a data published in the media during the pandemic
and conformed to show good practice guidelines in 70.8% of the
photographs collected on some of the main French information
websites (Picard et al., 2020). Parkash et al., conducted a study
on compliance and perception about personal protective equip-
ments among health care workers involved in the surgery during
COVID-19 pandemic. They found that overall compliance for PPE
usage was 96.3% (Prakash et al., 2020; Purushothaman et al.,
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2020). Sarfarz et al., performed a survey study in hospital setting
with 397 participants and thye found that the overall compliance
with face mask was 90.4% (Sarfraz et al., 2020). In addition, Alhas-
san et al., performed a cross sectional study to see the facemask
compliance among the HCWs and they found that facemask com-
pliance was proportionally higher 85.0% among nurses followed
by physician (50.0%). Majority (94.9%) of the respondents reported
facemask use during procedures likely to generate splashes.
(Alhassan et al., 2020). Earlier reports suggest that, HCWs had
good knowledge (69%) and compliance (68%) with Covid19 con-
trol (Amanya et al., 2020). Tripathi et al., revealed a study on
1000 participants, they presented that 86.5% respondent were
wearing the face mask Tripathi et al., 2020). Moreover, major
non-compliance of face mask and other personnel protective
equipment (PPE) were reported due to following reason such as
unavailability, uncomfortable while operating, poor visibility, fog-
ging while operating, re-use compromises, can’t wear along with
other PPE, prefer to use goggles over other PPE other difficulty
includes breathing on exertion, acne, itchy nose, difficulty breath-
ing, discomfort, allergy and pain (Prakash et al., 2020;
Purushothaman et al., 2020). Overall, these findings suggest that
post COVID-19 declaration; the use of PPE or face mask in partic-
ular has increased which is seen as important non pharmaceutical
tools to mitigate the COVID-19 pandemic among the health work-
ers as well as in mass population. However, these findings suggest
that there are still opportunities for improvement in rates of pub-
lic face mask use and a potential decrease in the spread of COVID-
19 in our population.



Table 1
Various studies on effectiveness and efficacy of face masks.

Participants Interventions Comparisons outcomes Study design References

1437 young adults
living in
university
residence halls
during the 2006–
2007

Residence halls were
randomly assigned to 1 of 3
groups—face mask use, face
masks with hand hygiene, or
control— for 6 weeks.
Generalized models
estimated rate ratios for
clinically diagnosed or
survey-reported influenza
like illness (ILI) weekly and
cumulatively.

We observed significant
reductions in ILI during
weeks 4–6 in the mask and
hand hygiene group,
compared with the control
group, ranging from 35%
(confidence interval [CI],
9%–53%) to 51% (CI, 13%–
73%), after adjusting for
vaccination and other
covariates.

These findings suggest that
face masks and hand
hygiene may reduce
respiratory illnesses in
shared living settings and
mitigate the impact of the
influenza A(H1N1)
pandemic.

Residence halls were
randomly assigned to 1 of 3
groups—face mask use, face
masks with hand hygiene, or
control— for 6 weeks.
Generalized models
estimated rate ratios for
clinically diagnosed or
survey-reported ILI weekly
and cumulatively.

ClinicalTrials.gov
identifier:
NCT00490633.
(Aiello et al.,
2010)

NPIs in households
with a febrile,
influenza-
positive child.
Households.

Study nurses conducted
home visits within 24 h of
enrollment and on days 3, 7,
and 21. Respiratory swabs
and serum were collected
from all household members
and tested for influenza by
RT-PCR or serology

Influenza transmission was
not reduced by
interventions to promote
hand washing and face mask
use.

This may be attributable to
transmission that occurred
before the intervention, poor
facemask compliance, little
difference in hand-washing
frequency between study
groups.

Respiratory swabs and
serum were collected from
all household members and
tested for influenza by RT-
PCR or serology.

(Simmerman
et al., 2011)

1,178 young adults
living in 37
residence houses
in 5 university
residence halls
during the 2007–
2008 influenza
season.

Discrete-time survival
models using generalized
estimating equations to
estimate intervention effects
on ILI and confirmed
influenza A/B infection over
a 6-week study period were
examined.

A significant reduction in
the rate of ILI was observed
in weeks 3 through 6 of the
study, with a maximum
reduction of 75% during the
final study week (rate ratio
[RR] = 0.25, [95% CI, 0.07 to
0.87]). Both intervention
groups compared to the
control showed cumulative
reductions in rates of
influenza over the study
period, although results
could not reach to statistical
significance.

Face masks and hand
hygiene combined may
reduce the rate of ILI and
confirmed influenza in
community settings. These
non-pharmaceutical
measures should be
recommended in crowded
settings at the start of an
influenza pandemic.

Participants were assigned
to face mask and hand
hygiene, face mask only, or
control group during the
study.

Clinicaltrials.gov
NCT00490633
(Aiello et al.,
2012)

Australian pilgrims
of attending Haj

Tents were randomised to
’supervised mask use’ versus
’no supervised mask use’.
Pilgrims with ILI symptoms
for>3 days were recruited as
’cases’ and those who slept
within 2 m of them as
’contacts’

Mask use compliance was
76% in the ’mask’ group and
12% in the ’control’ group.
Based on developing
syndromic ILI, less contacts
became symptomatic in the
’mask’ tents compared to the
’control’ tents (31% versus
53%, p = 0.04)

This pilot study shows that a
large trial to assess the
effectiveness of facemasks
use at Hajj is feasible

Pilot study, The Hajj
pilgrimage, where the
incidence of influenza and
other respiratory infections
is high, provides an excellent
opportunity to test the
effectiveness of facemasks
against syndromic and
laboratory-confirmed
infections

(Barasheed et al.,
2014)

Malaysian Hajj
pilgrims

A total of 387 survey forms
were available for analysis.
The mean age was 50.4 +/-
11.0 years.

Malaysian Hajj pilgrims
were: cough 91.5%, runny
nose 79.3%, fever 59.2%, and
sore throat 57.1%. The
prevalence of Hajj pilgrims
with triad of cough,
subjective fever, and sore
throat were 40.1%. The
symptoms lasted<2 weeks in
the majority of cases. Only
3.6% did not suffer from any
of these symptoms

The prevalence of
respiratory symptoms was
high among Malaysian Hajj
pilgrims

A cross-sectional study was
conducted by distributing
survey forms to Malaysian
Hajj pilgrims at transit
center before flying back to
Malaysia.

(Deris et al.,
2010)

405 Hajj pilgrims Pilgrims were administered
a post-travel questionnaire
by telephone that addressed
compliance with preventive
measures against
respiratory infections and
the occurrence of disease
during their 4-week stay in
Saudi Arabia

A total of 165 (60.2%)
individuals presented with
at least one health problem
during their stay in Saudi
Arabia, including cough
(48.5% of all pilgrims), sore
throat (36.1%),rhinorrhea
(23.7%), sputum (13.5%),
shortness of breath (2.9%),
voice failure (2.9%),
subjective fever(10.9%),
myalgia (9.5%),
gastrointestinal symptoms
(9.5%), conjunctivitis (0.4%)
and Influenza like illness

Results suggest that
vaccination against
influenza and the use of
surgical facemasks were not
efficient against respiratory
infections

Pre and post travel
questionnaire

(Gautret et al.,
2011)

1507 Hajjis A cross-sectional study
during November and
December 2009 among

Out of 1507 Hajjis, 54.7%
developed symptoms, 97%
reported upper respiratory

Upper respiratory tract
infections is a common
health problem among

A cross-sectional study (Saeed et al.,
2012)
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Table 1 (continued)

Participants Interventions Comparisons outcomes Study design References

Hajjis registered while
visiting Primary Health Care
Centers of Riyadh, Kingdom
of Saudi Arabia to get
mandatory meningococcal
meningitis vaccination. On
return from Hajj, Hajjis were
contacted on telephone to
collect information on
occurrence of URTI and
diarrhea along with other
associated activities in Hajj.

tract symptoms, and 9.3%
reported diarrheal
symptoms. People < 40 years
of age were more likely to
develop URTI.

studied domestic Hajjis.
Generally, there is room for
improvement in the
adoption of preventive
measures by Hajjis; and
there is still limited
information on the use of
facemasks in spite of the fact
that using it significantly
decreases the risk for URTI.

186 US Hajjis Surveys assessed
demographics, knowledge,
attitudes, and practices
(KAP) related to influenza A
(H1N1), vaccination, health
seeking behaviors, sources
of health information,
protective behaviors during
the Hajj, and respiratory
illness

In contrast to other studies
that have found protective
effects of face masks at Hajj.
Evidence for the efficacy of
face masks for preventing
the transmission of
influenza is limited. The
protective practices and
respiratory illness among US
travelers to the 2009 Hajjis
study of influenza
transmission suggests that
poor face mask compliance
decreases their utility in
mitigating the spread of
disease.

Pre and post travel surveys
were completed by 186
participants. Respiratory
illness was reported by 76
(41.3%) respondents; 144
(77.4%) reported engaging in
recommended protective
behaviors during the Hajj.
Reduced risk of respiratory
illness was associated with
practicing social distancing,
hand hygiene, and contact
avoidance. of respiratory
illness.

Survey (Balaban et al.,
2012)

7448 school-aged
children in South
Korea

Investigation of
epidemiological factors
related to H1N1 infection in
school-aged children

H1N1 infection was
associated with body mass
index (BMI), waist
circumference (WC), the use
of facemasks, contact history
with H1N1-infected persons,
and overseas travel history
(P < 0�05)

Providing education on
wearing facemasks and
specific planning for
abdominally obese children
and adolescents may be
effective means of reducing
the spread of the influenza
pandemic in school-aged
children

This study analyzed data
collected from the
participants.

(Kim et al., 2012)

119 French Hajj
pilgrims.

Clinical follow-up,
adherence to preventive
measures and PCR-based
pharyngeal bacterial
carriage pre- and post-Hajj

The prevalence of S.
pneumoniae carriage (1.8%
pre-, 9.8% post-Hajj), H.
influenzae carriage (0.9%,
45.4%) and K. pneumoniae
(2.8%, 9.8%) significantly
increased post-Hajj.

Majority of pilgrims used
facemasks at least
sometimes during their stay
in Saudi Arabia, only 14.3%
used masks frequently and
less than half reported
compliance with frequent
hand washing

Cohort study (Hoang et al.,
2019

Malaysian hajj
pilgrims of 2013

A self-administered
proforma on social
demographics, previous
experience of hajj or umrah,
smoking habits, co-morbid
illness and practices of
preventive measures against
respiratory illness were to
obtain.

Only 31.8% of them
practiced good hand
hygiene, ~82.9% of pilgrims
used surgical face masks,
N95 face masks, dry towels,
wet towels or veils as their
face masks. Nearly one-half
of the respondents (44.4%)
took vitamins as their food
supplement. Malaysian hajj
pilgrims with previous
experience of hajj (OR 0.24;
95% CI 0.10–0.56) or umrah

All preventive measures
which include hand hygiene,
wearing face masks and
influenza vaccination must
be practiced together as
bundle of care to reduce
respiratory illness
effectively

A cross-sectional study (Hashim et al.,
2016)
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4. A pleiotropic approach of face mask in the prevention of
SARS-CoV-2 spread

Covid-19 is a severe disease which does not currently have a
known cure or vaccine. It is a contagious infection which can be
transmitted through respiratory droplets. Deaths are rapidly rais-
ing and there is a continuous strain on health care systems. To slow
the spread of deadly SARS-CoV-2 policymakers as a precautionary
principle have highly recommended wearing face mask along with
other social distancing steps (Greenhalgh et al., 2020; Siddiqui
et al., 2020b). WHO recognizes that the wearing of masks by pop-
ulace exhibits remarkable effects in severe pandemics as a single
125
partial preventive measure may have a substantial impact on the
transmission of infection (Organization, 2019).

The most important benefit of wearing a mask is the person can
limit the spread of the virus to others if someone knows or doesn’t
know about their infection, especially the asymptomatic person.
Although the most effective way to avoid the spread of COVID-19
infections is to take proper hand hygiene steps and to maintain
physical distancing but wearing a mask in public may restrict the
transmission of COVID-19 by individuals who have the virus. The
United States Centers for Disease Control and Prevention (CDC)
and the World Health Organization (WHO) from the beginning
integrated face masks into their guidelines to minimise virus



M.D. Faruque Ahmad, S. Wahab, F. Ali Ahmad et al. Saudi Pharmaceutical Journal 29 (2021) 121–133
transmission. The face mask is very crucial to cover the face, espe-
cially in the areas where other social distancing steps are hard to
hold (Desai and Aronoff, 2020). CDC initially encourages the face
mask use during the pandemic later on the advice was updated
that nose and mouth covering with only cloth face cover when in
public can prevent others from infection. But coving the face with
cloth cover doesn’t mean that one can forget social distancing. CDC
guidelines suggest fabric face masks to the public rather than the
surgical and N95 masks that healthcare professionals use (How
to Protect Yourself & Others | CDC, 2020). However, it was found
that there is no claim that the mask is competent enough to spread
the transmission of the virus, but carrying a mask could make
someone feel safer and remind of a preventive measure.

There are several reasons to wear a face mask. Firstly it reduces
95% of the respiration that transmits the virus in an area up to 6
feet away, and it minimizes oral/fecal transmission by preventing
the virus from getting into persons nose or mouth if the personal
touch the infected surface and then their face. Masks, therefore,
encourage us to continue to practice physical distancing. Mask
reminds people to be compliant with hand hygiene and not to
touch the nose and mouth. Mask provides feeling to others in con-
tributing to stopping the further spread and most importantly
mask gives protection to front line workers caring for COVID-19
patients. Infants younger than two years should not wear masks,
and people who cannot become unaware of a mask by themselves
(Why Face Masks Are Crucial, 2020). In the studies, it was found
that the SARS-CoV-2 is viable in the air for several hours under
Table 2
Recommendations on the use of face mask in various countries in community settings du

Country Recommendations

Japan � It is thought that the effectiveness of wearing a face mask t
minimal

� If you are wearing a face mask in closed, poorly ventilated space
produced by others.

� Use of face masks is not very successful if you are in an open-
Germany � There is insufficient evidence to prove that wearing a surgical m

that a healthy individual may get contaminated while carrying
� According to WHO, in circumstances where it is not necessary t
tion of safety as it may lead to ignoring basic sanitary steps, su

China � Individuals at high risk of infection: surgical or disposable mas
� People at low risk of infection: disposable mask for medical us
� People at very low risk of infection: may not have to wear a ma
fabric mask)

UK � Face masks perform a quite significant role in areas like hospi
widespread benefits for members of the public

Saudi Arabia � According to the Ministry of Health (MOH), the proper wearing
� MOH has provided the appropriate way to wear cloth face mas
multiple layers, whether handmade or sold from the market.

� MOH instructed the public to wash or sanitize their hands wel
India � Masks are personal protection devices that will prevent the us

any other aerosol/ droplet borne/ airborne infection if used cor
� To all health workers operating in an infectious environment,
� The type of mask that must be used is related to a person’s ris
� The risk categorization can change depending on the level of en
virus transmissibility

Hong Kong � Surgical masks can prevent the transmission of respiratory viru
� Wearing a surgical mask is important for people who are sympto
� Whether taking public transit or living in crowded areas wear
� It is necessary to wear a mask appropriately and prior wearing
hand hygiene

USA � Centers for Disease Control and Prevention do not recommend
(including respirators) to defend against respiratory diseases, i

UAE � The Supreme Committee emphasized that all members of the co
their homes at all times.

� The committee indicated the need for excluded groups’ parents
tance of at least two meters from others.

� The Committee stated that only under the circumstances spec
removed and highlighted the importance of physical distancin

Singapore � If you have respiratory problems like a cough or runny nose, w
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experimental conditions in aerosol emission, but surgical masks
appear to block aerosols in such laboratory experiments (Van
Doremalen et al., 2020; Leung et al., 2020) that strongly supports
public wearing masks during the COVID-19 pandemic. Presymp-
tomatic individuals tend to be responsible for around 50 percent
of infections (Ganyani et al., 2020), so a marginal decrease in com-
munity transmission with mask might make a big difference. Such
essential preventive steps may be used to monitor the demand for
hospital bed spaces and ventilation systems. Face mask guidelines
vary across countries. Many countries enforced compulsory face
mask regulations in public places and releases recommendations
on face mask use in community settings that are listed in Table 2
(Feng et al., 2020).
5. Efficacy and infiltrating capability of face mask

There is lack of direct evidences from published data or ran-
domized controlled trials (RCT) on the use of masks as source con-
trol for SARS-CoV-2. Efficacy of surgical masks against influenza,
rhinovirus as well as seasonal coronavirus was studied and it
was reported that mask has significant role in source control for
the seasonal coronavirus droplets of all sizes but found less effec-
tive at blocking small influenza droplets and of blocking rhinovirus
droplets of any size (Leung et al., 2020). So, efficacy of mask on cur-
rent SARS-CoV-2 is not yet clearly known. Vander et al. reported
that almost all kind of mask may decrease viral exposure and risk
ring covid-19 pandemic.

References

o protect you from contracting viruses is

s it may help to prevent catching droplets

air environment.

(Q&A about the new coronaviru,
2020)

ask substantially decreases the likelihood
it.

o wear a mask can establish a false percep-
ch as proper hygiene of the hand

(Coronavirus: Germany0s new face
mask regulations, 2020)

k for medical use.
e.
sk or can wear a non-medical mask (like a

(The state council’s joint prevention
and control mechanism, 2020)

tals, though there is very less evidence of (Hutchings, 2020)

of a face mask improves its effectiveness
ks, emphasizing that the masks must have

l before wearing a face mask
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er from contracting seasonal influenza, or
rectly
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k of exposure.
vironmental contamination expected and
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a surgical mask
then after removing a mask maintain good

(Guidelines on Prevention of
Coronavir us Disease 2019, 2020)
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ncluding COVID-19
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ified in the guidelines, face masks may be
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(Gulf News, 2020)
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updates on COVID-19)



Table 3
Different types of face masks with their characteristic, advantage and disadvantage.

S.N. Types Characteristics Advantages Disadvantages References

1 Filtering face
piece (FFP)
Respirator masks

� Prevent aerosol (<5 lm) and droplet-
size (5 lm to 50 lm) particles
transmission.

� Highly efficient for airborne
particles i.e dust, infectious
agents, gases, or vapors.

� Initial and periodic fit
testing.

� Poor tolerance due to
breathing resistance, heat
and moisture build up.

� Possibility of contamina-
tion due to face and neck
exposure.

(Jefferson et al., 2009;
Nikiforuk et al., 2017;
Leung et al., 2020)

FFP 1 � Filtering > 80% of aerosols (total
inward leakage < 22%).

� Prevent dust and pollutants � Not effective for viral and
aerosol particle

(Jefferson et al., 2009;
Nikiforuk et al., 2017;
Leung et al., 2020)

FFP2-N95
respirator

� � 94% efficacy
� Non-oil resistant- electrets filters.
least filter 95% of aerosols around
0.3 lm.

� Four principal layers inner layer, sup-
port layer, filter layer and layer mask
filter layer from inside to outside

� Respiratory Filters
� Exclusively for healthcare
workers(HCW)

� Working hours sufficient
durability 8 hrs

� Non-washable
� Thermal discomfort
� Single-use only
� High Breathing difficulty
� No eye protection

(Leung et al., 2020)

FFP3-N100/N99/
P100/P100
respirator/gas
mask

� Strongly resistant/oil-proof
� Filtering capacity 99.97% of the aero-
sol particles.

� Respiratory Filters
� High priority for healthcare
workers

� High fitting ,
� Reusable

� Low breathing difficulty
� Thermal discomfort

(Rodriguez et al., 2020)

2 Medical mouth–
nose protection
(MNP)
Surgical Mask

� Effective to protect the wearer from
large particles (>10 um)

� Physical barrier

� Fluid-resistant
� Affordable and no fitting test
and disposable

� Patients and health care
workers

� Prevention of contact
precaution

� Loose-fitting;
� Less protection for aerosol
inhalation and fine parti-
cles suspended in the air.

� Short duration < 4 h.
� No respiratory filter
� Facial and ocular
contamination

� Limited efficiency respira-
tory diseases transmission.

(Leung et al., 2020;
Burnettet et al., 2020;
Mansour et al., 2009)

3 Non-medical
mask(NMM)
Cloth face mask

� Protect against particles with a
diameter > 200 nm.

� Polypropylene Fabrics

� Reusable and sterilize
� Outward protection in low-
risk settings

� >95% bacterial filtration
efficiency

� Use by the general public
� Decreased transmission of
respiratory droplets during
breathing, speaking, or
coughing.

� Low sealing and fitting
� High penetration of aero-
sol particles

� Not fluid resistant
� Low efficacy viral infection
transmission

� Ineffective to prevent
influenza-like diseases as
compared to the surgical
masks

� Insufficient breathability

Davies et al., 2013;
Konda et al., 2020;
Sharma et al., 2020)
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of infection on population regardless of unfitness and poor adher-
ence (Vander et al., 2008). A case report of china regarding the effi-
cacy of mask on controlled setting of airplane passengers was
published. A person onboard was later on found positive for
COVID-19 but during the flight from China to Toronto he was
wearing the mask and when nearby close seated 25 other passen-
gers along with flight attendants were tested they all found nega-
tive (Schwartz et al., 2020).

Filtering capability of masks depends upon different types of
mask, as mask could be made of the various designs and materials.
A typical droplet size is 5 lm–10 lm while the particle sizes for
speech are on the order of 1 lm (Howard et al., 2020). Surgical
mask are also known as medical mask which have better bacteria
filtration and air permeability and can protect from contact with
droplets and splashes by reducing exposure to the saliva and respi-
ratory secretions. A surgical mask also filters out large particles in
the air and should only be used once. N95 mask provides more
safety and security than a surgical mask. Surgical N95 respirators
are most widely used as personal protective equipment in health
care environments such as hospitals among healthcare profession-
als. When the person who wears, inhales, it can filter out the big
and small both kind of particles. An N95 mask may block 95% of
very small particles and when wearer breathes out, it releases
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unfiltered air (COVID-19, 2020). Various characteristics of face
mask can be seen Table 3.

A cloth mask is intended to capture droplets emitted while the
user is talking, coughing, or sneezing. Studies reported filtration
efficacy of cloth mask as compared to surgical mask. Cloth mask
made up of household materials had filtration rate between 49%
and 86% for 0.02 lm exhaled particles while surgical masks filtered
89% of those type particles (Davies et al., 2013). Data suggest that a
surgical mask was found to filtered 75% of particles between
0.02 lm to 1 lm on the other hand the cloth mask was found to
filter 60% (Van der Sande et al., 2008). Overall, it was concluded
face mask exhibit significant role to prevent the speared of SARS-
CoV-2. A detailed discussion of the fascinating world of face masks
in the current scenario is needed, which requires an extensive and
overwhelming literature survey. The main focus of this review arti-
cle is on various aspects of the face mask. The search for the word
‘‘Face mask” the phrases ‘‘Face mask prevent the spread of infec-
tious diseases” and ‘‘Face mask role in the prevention of corona
virus disease” PubMed database reveals a growing trend in the
number of the published articles, especially a rapid rise in publica-
tions from 2019 onward. It was concluded that research on face
mask is desperately needed to know the veracity in community
health. The search results are depicted in Fig. 2 illustrates a global



Fig. 2. Graphically represented statistical data of number of publications in PubMed from 1900 to 2020. Publications in PubMed by using search bar for searching keywords/
phrases: (1) Face mask (blue); (2) Face mask prevent the spread of infectious diseases (orange) and (3) Face mask role in the prevention of corona virus disease (grey). Moving
average trend lines show the importance and urgent need for research concerning the development of face mask in present scenario of COVID-19.
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trend in the number of published works on the Face masks from
1920 to 2020.
6. Factual facts of face mask

According Belgium’s Federal Public Service for Health use of
face mask to prevent infection of coronavirus barely creates sense
in hospitals where coronavirus patients are treated and patients
specimens are tested (Lifesaver or false protection, 2020). Beijing’s
Centre for Disease Control and Prevention (CDC) in its guidelines
confirmed people can go outdoors without wearing mask to con-
firm COVID-19 outbreak is under control. CDC also guided that res-
idents must have to compliance rules of social distancing (China:
CDC issues new guidelines, 2020).

Wearing a face mask may possibly provide a false sense of
safety and lead to decline social distancing and hands washing
compliance (Greenhalgh et al., 2020). Face mask wearers get irrita-
tion and feel awkward that lead to touch and adjust mask repeat-
edly. This irritation leads to infect face, ears and eyes. Exhaled air
with wearing face mask get into eyes contact that leads to uneasi-
ness and makes an impulse to finger the eyes, nose and face that
could be a cause of infection. Speech of volume and quality gets
hampered owing to wearing face mask that lead to involuntarily
make closer to each other consequently people be inclined to non-
compliance of social distancing. Most of us are new face mask
users, so level of mask safety could not achieve by all of us and it
leads to noncompliance aspects of its use, reuse and dispose conse-
quentially chances of infections will increase. Wearers have long
nose or face deformities cannot fix mask accurate manner and
may cause of infection from SARS-CoV-2 and other microbial
pathogens. People ignorance and lack of knowledge how to wear
face mask may be cause of infect themselves and infect to others.
It is the need of the hour to get proper training under the supervi-
sion of expert in each and every concern to maintain hygiene and
achieve the optimum benefits of face mask. Complications with
face mask can be seen in Fig. 3.
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7. Face mask induced risk populace and allied health
impediments

According to WHO SARS-CoV-2 infects all age groups. Neverthe-
less, proofs suggest that 2 category of people are vulnerable to
COVID-19 infection disease. They are under lying medical condi-
tions that include chronic respiratory disease, diabetes, cardiovas-
cular disease and cancer and other category are over 60 year old
age people (Fig. 4). The possibility of severe disease steadily rises
with time starting from approximately 40 years. Face mask is used
to protect from infections but it is not advisable to sensitive illness
group such as chronic obstructive pulmonary disease (COPD),
acute and chronic respiratory infection, asthma, apnea and dysp-
nea etc. (Patel and Majmundar, 2018). Patients exhibit clinical
manifestations primarily related to the pulmonary system that
include dyspnea, cough with sputum production, fatigue and in
severe cases, ARDS, respiratory failure. COVID-19 patients were
found to exhibit extra pulmonary clinical manifestations including
affect multiple other organs and organ systems including gastroin-
testinal, ocular, hepatic, cardiovascular, renal, dermatologic, and
neurological systems (Johnson et al., 2020; Ramachandran et al.
2020). Furthermore, the vulnerability to infection is not same for
male and female patients. Due to the elevated level of estrogen,
females are investigated to be at lower risk of severity and mortal-
ity than male COVID-19 patients. Similarly, the different ethnic
groups are found to have different infectivity and mortality. Due
to a higher prevalence of diabetes, obesity, hypertension, asthma
and heart rate in minority groups, African American and Hispanic
communities have revealed increased rates of infection and hospi-
talization compared to Caucasian populations (Kopel et al., 2020).

In Current covid-19 pandemic outbreak US Centers for Disease
Control and Prevention recommended some guidelines regarding
wearing face masks. Everybody should use a cloth face cover in
public place but it should be avoided to be applied on children
who are below 2 years or someone who has breathing difficulties,
incapacitated or incapable to remove face mask without others
assistance (How to Protect Yourself & Others | CDC, 2020).



Fig. 3. Complications with face mask lead to increase risk of aspiration, difficult to deliver fraction of inspired oxygen (FiO2), painful facial trauma, difficult to expectoration of
secretion, difficult to communicate, claustrophobic etc.

Fig. 4. Face mask wearers under risk specially old age, children, acute and chronic respiratory disease, outdoor exercise and underlying medical condition.
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Restrictive airflow owing to face mask is the main reason for sec-
ondary complications that may cause of retention of CO2 is called
hypercapnia. Furthermore, complications associated with hyper-
capnia include tachycardia, dyspnea, confusion, flushed skin, dizzi-
ness, and headache. Severe hypercapnia can lead to respiratory
failure with symptoms of papilledema, seizure and depression
(Patel and Majmundar, 2018). COPD patients wearing mask may
lead to hypercapnia and they should be monitored by medical
practitioners to avoid critical illness. Restrictive airflow due to face
mask creates high concentration of CO2 in body in sensitive groups
that exhibits fatal reaction by decreasing pH and leading to respi-
ratory acidosis. The important issue is that CO2 regulates blood pH
and high concentration CO2 in blood makes blood acidic and law
concentration makes alkaline both conditions either acidic or alka-
line could lead to health hazards (Fig. 5). Overall, it is concluded
that it is better to avoid face mask and maintain social distancing
and other measures particularly to sensitive group (Diaz Milian
et al., 2019).

The innate immune comprises a rapid response mechanism of
first line barrier to avert microbial invasion. The major use of the
innate immune reaction is to instantly prevent the spread of for-
Fig. 5. Restrictive airflow due to face mask may lead to hypercapnia and hypercapnia as
skin, dizziness and headache, and severe hypercapnia can lead to respiratory failure wit
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eign pathogens in the body (Chen et al., 2018). Efficacy of innate
immunity is depending on load of virus. Humidity accumulates
inside mask due to restricted air flow that is favourable condition
for SARS-CoV-2 survival. Particularly children and infant dis-
charge nasal fluid frequently and have lack of sense to maintain
hygiene. Hence, children and infant should be monitored by par-
ents and caretakers to avoid moisture and humidity inside face
mask by nasal and mouth discharges. That could be the reason
of increase viral load or other contamination. Consequentially,
viral load and possibility of infection increase and innate immu-
nity decreases in mask wearing people. Present pandemic
COVID-19 infection direct depending on immune system of indi-
vidual. As a consequence, the most of the old age people and
underlying health conditions people are more susceptible for
SARS-CoV-2 infection. Face mask and gloves sometimes misguide
the people that they are fully protected. Wearers believe face
mask is enough to protect from infection and with gloved hand
touch their body and face while the efficacy of innate immunity
reveals on skin surface rather than gloves. Consequentially, peo-
ple leave the habits of hand sanitization and increases chances
of exposure.
sociated secondary complications include tachycardia, dyspnea, confusion, flushed
h symptoms of depression, papilledema and seizure.
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There should be proper precaution particularly at the time of
exercise with mask. Restriction of air flow is common during phys-
ical activity or exercise. It has been observed exercise with face
mask lead to disturb the equilibrium of oxygen and carbon dioxide
exchange. Use of face mask continuously for a long period of time
during exercise may affect supply of oxygen throughout the body
and people may suffer from hypoxia. People with asthma, hypoxia
and high blood pressure, and others underlying health conditions
must take advice from healthcare practitioners regarding the use
of face mask during physical exercise (Patel and Majmundar,
2018; Diaz et al., 2019).

The Sun UK news paper reported that 26 years old jogger died
due to running 2 miles with face mask in Wuhan, China. After sur-
gery doctors confirmed collapsed lung was the reason for death
and revealed that the runner left lung was compressed by 90%.
Moreover, it was also reported that in Hunan province of China
14 years old two boys died due to abruptly collapsed. They were
running in school track during physical education class with face
mask. According to death certificate reason for death was sudden
cardiac arrest (China: CDC issues new guidelines, 2020).
8. A novel approach for alternate of face mask

United States Health care Infection Control Practices Advisory
Committee (HICPAC) suggests to health professionals that face
and eyes should be fully protected throughout the patient care pro-
cedures. Fluids sprays and splashes comprise infectious pathogens
that could affect heath care personnel. These fluids droplets can be
adhered to mouth, eyes, nose mucous membrane and broken skin
surface consequentially patient handlers may get infected. The pre-
sent HICPAC guidelines clearly recommend wearing face shield
during handling patients particularly for SARS-CoV-2 and avian
influenza (Siegel et al., 2007). It has been seen in in vitro study that
cloth mask may cause of filtration of natural and anthropogenic
aerosols that could be virus and same size of aerosol particles. Face
shield decreased 96% instant exposure of virus in simulated health
worker in a simulation study. Same study with physical distancing
decreased inhaled virus by 92%. (Lindsley et al., 2014; Perencevich
et al., 2020). Face shields exhibit several benefits over face mask.
They can be repeatedly use by cleaning them with disinfectants,
soap and detergents. Face shield cover complete face, so exposure
of infection through nose, mouth and eyes will be reduced. To get
entire efficacy, clinical trials should be conducted on broad scale on
different parameters to achieve optimum benefits.

Despite face shields numerous benefits, some adverse effects
have also been noted. Clinicians dealing with airway management
are susceptible of airborne respiratory pathogens exposure (Ho
et al., 2004). Most of them particularly anesthesiologist using extra
precautions, including face shield. It has been observed numerous
times face shield sharp lower edge pressed the patients eyes,
potential causing sever eyes injuries (Kamming et al., 2003).
Hyperbaric oxygen (HBO) has been employed for several years to
treat diving-related diseases that include arterial gas embolism
and decompression sickness. Ocular refractive changes have been
reported to the patients who received HBO by oronasal mask or
face shield (Evanger et al., 2004).

Social distancing is not a novel notion it has been employed to
avert the spread of infection through across the world since
ancient times. Current pandemic outbreak made it more popular.
It minimises the interaction between people either they are
healthy or sick by residing at home. It was reported that the effect
of exposure was reduced after following the norms of social dis-
tancing for endoscopist during endoscopy. The occurrence rate
was reduced by 2.2 when endoscopy was performed at 6 feet away
(Johnston et al., 2019). Similar study was performed on 227 endo-
131
scopists face shield for colony-forming units (CFU). The result was
found to be significantly higher after endoscopy; 1–15 CFU 40%,
16–3 CFU 2.6%, 30 or more CFU 2.6% (Perisetti et al., 2020c). More-
over, in another similar study on endoscopists, the splash rate to
the skin of face, forearms and, feet was 9.5% and overall splash rate
to the eyes was 4.1%.

Current pandemic outbreak made it more popular. It minimises
the interaction between people either they are healthy or sick by
residing at home. Social distancing include strictly avoid contact,
stop social gathering and stay home etc. It is a non pharmaceutical
self effort to control the spread of infectious disease chiefly current
COVID-19. WHO define social distancing in 2009 during flu pan-
demic to maintain an arm’s length distance from others. Further-
more, CDC revised it in pandemic COVID-19 that avoid mass
gathering and in practice avoid close proximity to each other and
suggest maintaining 6 feet distance. Among various types of infec-
tions control social distancing most effective to prevent fomites
infection (Interim U.S. Guidance, 2020; Kinlaw et al., 2009).

9. Conclusion

COVID-19 outbreak has been appeared globally as a serious
public health threat. Even extremely equipped nations are now fac-
ing second subsequent wave of this pandemic outbreaks that have
obligated for social distancing measures. Application of face mask
in the public will be contemplated only as temporary measures
for several perceptive groups of people not as a substitute for
established precautionary procedures. It is the need of the hour
to search alternates that could prove better efficacy than present
face mask. Face shield and social distancing could be better substi-
tute of face mask for individual group of people that include COPD,
acute and chronic respiratory disease, outdoor exercise, old age,
underlying medical conditions and hypercapnia sensitive group
but further clinical studies are required to be carried out.
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