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PRACTICE POINTS

- Enormous financial and human resources have been
utilized by health care systems to prevent the spread
of COVID-19 in health care settings, including univer-
sal temperature checks, clinical symptom triage, and
masking policies. Despite these mitigation practices,
mask noncompliance continues to be a major prob-
lem in hospitals.

- Mask compliance among 600 individuals entering
4 New York City hospitals was observed to bé 78%,
despite months of policies for universal masking
and the city’s high mortality rates during.the first
COVID-19 wave.

- Masks have been shown to reduce.the spread of
COVID-19, and proper mask compliance is an impor-
tant issue that must be addressed by health care
administrations and governmental agencies.

Proper mask usage is a_.cornerstone of the prevention of
COVID-19 transmission.. Hospitals, in particular, are important set-
tings for proper mask compliance due to the risk for viral expo-
sure. Despite the presence of health care personnel and financial
resources to ensure proper compliance, mask usage is variable in
health care settings. The impact of mask compliance is particularly
important in New York City (NYC) because of the burden of COVID-
19 and at-risk demographics. We conducted a prospective obser-
vational study in 4 NYC hospitals assessing rates of proper mask
compliance among adult patients entering the hospital. Six hundred
unique individuals were observed for proper mask fit, exposure of the
nose and mouth, and the presence of nontraditional face coverings in
lieu of a mask at 4 NYC hospitals. Proper mask usage is a large health
education gap that must be addressed by health care administrations

and governmental agencies, as mask usage continues to be an effective
form of COVID-19 prevention.
Cutis. 2021;108:333-337.

lthough the universal use of masks by both health

care professionals and the general public now

appears routine, widely differing recommenda-
tions were distributed by different health organizations
early in the pandemic. In April 2020, the World Health
Organization (WHO) stated that there was no evidence
that healthy individuals wearing a medical mask in the
community prevented COVID-19 infection.! However,
these recommendations must be placed in the context of a
national shortage of personal protective equipment early
in the pandemic. The WHO guidance released on June 5,
2020, recommended continuous use of masks for health
care workers in the clinical setting.”? Additional recom-
mendations included mask replacement when wet, soiled,
or damaged, and when the wearer touched the mask.
The WHO also recommended mask usage by those with
underlying medical comorbidities and those living in high
population—-density areas and in settings where physical
distancing was not possible.?

The Centers for Disease Control and Prevention
(CDCQ) officially recommended the use of face coverings
for the general public to prevent COVID-19 transmission
on April 3, 2020.° The CDC highlighted that masks should
not be worn by children younger than 2 years; individu-
als with respiratory compromise; and patients who are
unconscious, incapacitated, or unable to remove a mask
without assistance.* Medical masks and respirators were
only recommended for health care workers. Importantly,
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masks with valves/vents were not recommended, as
respiratory droplets can be emitted, defeating the purpose
of source control.* New York State mandated mask usage
in public places starting on April 15, 2020.

These recommendations were based on the hypothesis
that COVID-19 transmission occurs primarily via droplets
and contact. In reality, SARS-CoV-2 transmission more
likely occurs in a continuum from larger droplets to min-
iscule aerosols expelled from an infected person when
talking, coughing, or sneezing.>® It should be noted that
there was a formal suggestion of the potential for airborne
transmission of SARS-CoV-2 by the CDC in a statement
on September 18, 2020, that was subsequently retracted
3 days later.”® The CDC, reversing their prior recom-
mendations, updated their guidance on October 5, 2020,
endorsing prior reports that SARS-CoV-2 can be spread
through aerosol transmission.®

Mask usage helps prevent viral spread by all indi-
viduals, especially those who are presymptomatic and
asymptomatic. Presymptomatic individuals account for
approximately 40% to 60% of transmissions, and asymp-
tomatic individuals account for approximately 4% to
30% of infections by some models, which suggest these
individuals are the drivers of the pandemic, more so
than symptomatic individuals.”’® Additionally, masking
also may in effect reduce the amount of SARS-CoV-2
to which individuals are being exposed in the commu-
nity."* Universal masking is a relatively low-cost, low=
risk intervention that may provide moderate benefit'to
the individual but substantial benefit to communities at
large.’® Universal masking in other countries also’ has
clearly demonstrated major benefits duringthe pandemic.
Implementation of universal masking in-Taiwan resulted
in only approximately 440 COVID-19 cases-and less than
10 deaths, despite a population of 23, million." South
Korea, having experience withaMiddle East respiratory syn-
drome, also was able to quickly institute a mask policy for
its citizens, resulting in<approximately 94% compliance."”
Moreover, several mathematical models have shown that
even imperfect use of masks on a population level can
prevent disease transmission and should be instituted."®

Given the importance and potential benefits of mask
usage, we investigated compliance and proper utilization
of facial masks in New York City (NYC), once the epicen-
ter of the pandemic in the United States. New York City
and the rest of New York State experienced more than
1.13 million and 1.46 million cases of COVID-19, respec-
tively, as of early November 2021." Nationwide, NYC
had the greatest absolute death count of more than
34,634 and the greatest rate of death per 100,000 indi-
viduals of 412. In contrast, New York State, excluding
NYC, had an absolute death count of more than 21,646
and a death rate per 100,000 individuals of 195 as of early
November 2021." Now entering 20 months since the
first case of COVID-19 in NYC, it continues to be vital
for facial mask protocols to be emphasized as part of a
comprehensive infection prevention protocol, especially
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in light of continued vaccine resistance, to help stall con-
tinued spread of SARS-CoV-2.%

We seek to show that despite months of policies for
universal masking in NYC, there is still considerable
mask noncompliance by the general public in health care
settings where the use of masks is particularly impera-
tive. We conducted an observational study investigating
proper use of face masks of adults entering the main
entrance of 4 hospitals located in NYC.

Methods
We observed mask usage in adults entering 4 hospitals
in September 2020 (postsurge in NYC and prior to the
availability of COVID-19 vaccinations). Hospitals were
chosen to represent several types of health care delivery
systems available in the United States and included a
city, state, federal, and private hospital. Data collection
was completed during/peak traffic hours (8:00 AM to
12:00 PM) on a weekday and continued until a total of
100 unique patients were observed at each site. Each
hospital entrance ‘was barricaded, and hospital staff
were stationed at these entry points to take each indi-
vidual’s temperature, screen for symptoms and exposure
risk, verify  patients’ appointments, and ensure proper
magk wearing (in optimal circumstances). Data collectors
(L. and"'N.M.) were stationed just past the barricade of
each hospital’s entrance and observed those who entered.
Individuals were not approached about the study, demo-
graphics, or the use and/or views about usage of facial
masks. Children and hospital employees were excluded
from data collection, with the exception of 1 hospital
with a dedicated employee entrance where employees
were observed for mask compliance. Except for vented/
valved masks or makeshift masks fashioned out of scarfs,
bandanas, or similar materials, the type of mask an indi-
vidual wore was not distinguished (medical masks, cotton
masks, or respirator-type masks were not differentiated).
Mask usage was observed and classified into sev-
eral categories: correctly fitting mask over the nose and
mouth, no face mask, mask usage with nose exposed,
mask usage with mouth exposed, mask usage with both
nose and mouth exposed (ie, mask on the chin/neck
area), loosely fitting mask, vented/valved mask, or other
form of face covering (eg, bandana, scarf).

Results

We observed a consistent rate of mask compliance between
72% and 85%, with an average of 78% of the 600 indi-
viduals observed wearing correctly fitting masks across the
4 hospitals included in this study (Table). The employee
entrance included in this study had the highest compli-
ance rate of 85%. An overall low rate of complete mask
noncompliance was observed, with only 9 individuals
(1.5%) in the entire study not wearing any mask. The fed-
eral hospital had the highest rate of mask noncompliance.
We also observed a low rate of nose and mouth exposure,
with 1.8% of individuals wearing a mask with the nose and
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Mask-Wearing Behavior at 4 Hospitals in New York City

Correctly No Exposed Loosely Vented/ Total
fitting face Exposed Exposed nose and fitting valved individuals
mask, mask, nose, mouth, mouth, mask, mask, Other, observed,
n (o/o) n (0/0) n (0/0) n (o/o) n (°/o) n ("/o) n ("/o) n (°/o) N
City hospital 77 0 10 0 0 9 2 2 100
(77) (10) ©) @ @
State hospital 80 2 7 0 1 8 1 1 100
(80) @) (7) (1) ®) 1) [y
State hospital, 85 1 1 0 0 13 0 0 100
employee (85) (1) (1) (13)
entrance
Federal 74 6 14 0 2 1 0 3 100
hospital (74) (6) (14) 2) 1) (8)°
Private 72 0 15 0 4 6 0 3 100
hospital (72 (15) @) ®) )
Private hospital, 78 0 10 0 4 8 0 0 100
emergency (78) (10) (4) 8)
department
Total 466 9 57 0 11 45 8 9 600
(78) (1.5) (9.5) (1.8) (7.5) (0.5) (1.5)

aSock, bandana.

PN95 mask worn incorrectly; used straps as ear loops instead of behind

°Bandana X2, scarf.
9Bandana X2, wool/fleece winter scarf.

mouth exposed (ie, mask tucked under therchin). No indi-
viduals were observed with the mouth exposed but with
the nose covered by a mask. Additienally, only 3 individu-
als (0.5%) wore a mask with a vent/valve. The most com-
mon way that masks were worn incorrectly was with the
nose exposed, accounting for 9.5% of individuals observed.
Overall, only 9 individuals (1.5%) wore a nontraditional
face covering, with a-bandana being the most commonly
observed makeshift mask:

Signage regarding the requirement to wear masks
and to social distance was universally instituted at all
hospital entry points (both inside and outside the hos-
pital) in this study. However, there were no illustrations
demonstrating correct and incorrect forms of mask usage.
All signage merely displayed a graphic of a facial mask
noting the requirement to wear a mask prior to entering
the building. Hospital staff also had face masks available
for patients who failed to bring a mask or who wore an
inappropriate mask (ie, vented/valved masks).

Comment

Mask  Effectiveness—Masks reduce the spread of
SARS-CoV-2 by preventing both droplets and potentially
virus-bearing aerosols.***** It has been demonstrated that
well-fitted cotton homemade masks and medical masks
provide the most effective method of reducing droplet
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dispersion. Loosely fitted masks as well as bandana-
style facial coverings minimally reduce small aerosolized
droplets, and an uncovered mouth and nose can disperse
particles at a distance much greater than 6 feet.?

Mask Compliance—We report an overall high compli-
ance rate with mask wearing among individuals visit-
ing a hospital; however, compliance was still imperfect.
Overall, 78% of observed individuals wore a correctly
fitting mask when entering a hospital, even with hos-
pital staff positioned at entry points to ensure proper
mask usage. With all the resources available at health
care centers, we anticipated a much higher compliance
rate for correctly fitting masks at hospital entrances. We
hypothesize that given only 78% of individuals showed
proper mask compliance in a setting with enforcement by
health care personnel, the mask compliance rate in the
larger community is likely much lower. It is imperative to
enforce continued mask compliance in medical centers
and other public areas given notable vaccine noncompli-
ance in certain parts of the country.

Tools to Prevent Disease Transmission—Mask usage by
the general public in NYC helped in its response to the
COVID-19 pandemic. Yang et al*® demonstrated through
mathematical modeling that mask usage in NYC was
associated with a 6.6% reduction in transmission over-
all and a 20% decrease in transmission for individuals
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65 years and older during the first month of the universal
mask policy going into effect. The authors extrapolated
these data during the NYC reopening and found that
universal masking reduced transmission by approximately
9% to 11%, accounting for the increase in hours spent
outside home quarantine. The authors also hypothesized
that if universal masking was as effective in its reduc-
tion of transmission for everyone in NYC as it was for
older adults, the potential reduction in transmission of
SARS-CoV-2 could be as high as 28% to 32%.%

Temperature checks at entrance barricades were stan-
dard protocol during the observation period. Although
the main purpose of this study was to investigate com-
pliance with and proper use of facial masks in a health
care setting, it should be mentioned that, although tem-
perature checks were being done on almost every person
entering a hospital, the uniformity and practicality of this
intervention has not been backed by substantial evidence.
Although many nontouch thermometers are intended
to capture a forehead temperature for the most accurate
reading, the authors will share that in their observa-
tion, medical personnel screening individuals at hospital
entrances were observed checking temperatures at any
easily accessible body part, such as the forearm, hand, or
neck. Furthermore, it has been reported that only approxi-
mately 40% of individuals with COVID-19 present with a
fever. Many hospitals, including the 4 that were included
in this investigation, have formal protocols for patients
presenting with a fever, especially those presenting:to'an
ambulatory center. Patients are usually instrueted to call
ahead if they have a fever, and a decision regardingmext
steps will be discussed with a health care provider. In
addition, 1 meta-analysis on the symptoms of COVID-19
suggested that approximately 12% of infected patients are
asymptomatic, likely a conservative estimate.” Although
we do not suggest that hospitals stop temperature checks,
consistent temperature checks in ranatomic locations
intended for the specific thermometer used must be
employed. Alternatively, a thermographic camera system
that could detect heat signatures may be a way to screen
faster, only necessitating that those above a threshold be
assessed further.

The results of this study suggest that much greater
effort is being placed on these temperature checks than
on other equally important components of the entrance
health assessment. This initial encounter at hospital
entrances should serve as an opportunity for education
on proper choice and use of masks with clear instructions
that masks should not be removed unless directed by a
health care provider and in a designated area, such as an
examination room. The COVID-19 pandemic in the United
States is likely the first time an individual is wearing these
types of masks. Reiterating when and how often a mask
should be changed (eg, when wet or soiled), how a soiled
mask is not an effective mask, how a used mask should
be discarded, ways to prevent self-contamination (e,
proper donning and doffing), and the importance of other

336 | CUTIS®

infection-prevention behaviors—hand hygiene; social dis-
tancing; avoidance of touching the eyes, nose, and mouth
with unwashed hands; and regular disinfecting of sur-
faces—should be practiced.’*? Extended use and reuse
of masks also can result in transmission of infection.®

Throughout the pandemic, our personal experience is
that some patients often overtly refuse to wear a mask,
citing underlying respiratory issues. The implications of
patients not wearing a mask in a medical office and
endangering other patients and staff are beyond the scope
of this analysis. We will, however, comment briefly on
the evidence behind this common concern. Matuschek et
al®® found substantial adverse changes in respiratory rate,
oxygen saturation, and CO, levels in patients with severe
chronic obstructive pulmonary disease who were wearing
NO5 respirators during a 6-mintite walk test. Another study
by Chan et al** showed that nonmedical masks in healthy
older adults in the community setting had no impact on
oxygen saturation. Ultimately, the most effective mask a
patient can wear is‘a mask that will be worn consistently.*?

Populations With™ Limited Access to Masks—The
COVID-19‘pandemic disproportionately impacted disad-
vantaged.populations, both in socioeconomic status and
minority status. A disproportionate number of COVID-19
hospitalizations and deaths occurred in lower-income and
minority populations.’ In fact, Lamb et al® reported that
NYC neighborhoods with a larger proportion of unin-
sured individuals with limited access to health care and
overall lower socioeconomic status had a higher rate of
SARS-CoV-2 positivity. A retrospective study in Louisiana
showed that Black individuals accounted for 77% of
hospitalizations and 71% of deaths due to COVID-19 in
a population where only 31% of individuals identified
as Black." Chu et al® even asserted that policies should
be put into place to address equity issues for popula-
tions with limited access to masks. We agree that policies
should be put into action to ensure that individuals lack-
ing the means to obtain appropriate masks or unable to
obtain an adequate supply of masks be provided this new
necessity. It has been calculated that the impact of masks
in reducing virus transmission would be greatest if mask
availability to disadvantaged populations is ensured.'® We
support a plan for masks to be covered by government-
sponsored health plans.

Study Limitations—Several limitations exist in our study
that should be discussed. Although the data collectors
observed a large number of individuals, each hospital
entrance was only observed for 1 half-day morning ses-
sion. There may be variations in the number of people
wearing a mask at different times of day and different days
of the week with fluctuations in hospital traffic. Although
data were collected at a variety of hospitals representing
the diverse health care delivery models available in the
United States, the NYC hospitals included in this study
may have different resources available for infection-pre-
vention strategies than hospitals across the country, given
NYC’s unique population density and demographics.
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Study Strengths—The generalizability of the study

should be recognized. Data were collected by all major
health care delivery models available in the United

St

ates—private, state, city, and federal hospital systems.

This study can be easily replicated in other health care
delivery systems to further investigate potential gaps

in

mask usage and infection prevention. Repeating this

study in areas where a large portion of the population
does not believe in the virus also will likely show lower
levels of mask use.

Conclusion
As the country grapples with vaccine hesitancy and with
the new variants of SARS-CoV-2, continued universal

m
m

asking is still imperative. The effectiveness of universal
asking has been demonstrated, and with the combina-

tion of vaccinations, we can be assured that the world will
continue to emerge from the pandemic.
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